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PEEFAOE. 

The first ten Chapters of this work, with aii Appen- 
dix containing Geometrical Definitions and Practical 
Mensuration, constitute the author's revised Elemen- 
tary and Practical Arithmetic. With the additional 
Chapters, the work will be found to contain a very 
complete arrangement of principles and exercises, 
adapted alike to elementary and to higher education 
in this Science^ 

The concluding Chapter, on mathematical Proba- 
bilities and their applications to Life Annuities and 
Life Lisurance, has not been given on account of its 
practical utility to the business man, though it is. 
manifestly not without such utility ; but because its 
expositions must be matters of interest to the liberal 
scholar, in a merely theoretical point of view. These 
subjects have probably not been treated, in a demon- 
strative manner, in any other educational work 
kuowli in this country. 

In the author's elementary work, which, as above- 
mentioned, consists of the first ten Chapters of this, 
with an Appendix, the Teacher will find all that is 
essential to a preparatory or a business education in 
Arithmetic. When the pupil is to be put on a more 
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extensive course, let him be transferred from that 
work to the, place at which he has arrived in this, 
and thus be saved the loss of time and the perplexity 
which must ensue from studying two different i/reatisea 
on the same subject, whether they be by the same, or 
by different authors. In this way the pupil's course 
will be constantly progressive. The author has 
esteemed it a matter of great importance to adapt 
hia two Arithmetics, as well as his two Algebras, to 
this uninterrupted progression of studies. 

A Key containing all the Miscellaneous Exercises 
in this work, and the Miscellaneous Exercises in Men- 
suration in the elementary one, with their solu- 
tions^ has been published, to save time to the 
Teacher, and to facilitate his necessary labors, what- 
ever may be his competency as an Arithmetician. 

In the first editions of his Arithmetics, the author 
adventured some rather violent changes in the com- 
mon a/rrangement and nomenclature of this, science. 
So far as he has learned, these innovations have been 
approved by all who have used or examined his books. 
He is himself fully confirmed in his convictions of 
their propriety; and retains them in the revised 
editions, as improvements in the logic of the science^ 
.and as thereby facilitating its acquisition. 



Transylvania University, 
March 7th, 1856. 
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' Subtraction— What the less Number is called — The greater — ^What of 
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ARITHMETIC. 



CHAPTER I. 

PRELIMINARY DEFINITIONS. — NUMKEATION. NOTATION. 

(1.) Arithmetic is the science of numbers : when practi- 
cally applied, it becomes the art of calculation. 

Science is knowledge reduced to a system^ so as to be 
conveniently taught, and readily applied : Art is knowledge 
applied to practical purposes. 

The Rides of art are founded on the principles of science. 

Unity and JSfumber. — Quantity. 

(2.) A Unit is any thing regarded simply as one : Numr 
ber consists, properly, in a repetition ofunitSy as two^ three. 
&c. ; but a unit is also called the number one. 

Can you recite the names of numbers, from cnt to a hundred f 

(3.) Quantity is any thing which admits of being mea* 
suredy so as to be expressed in units of that quantity. 

Thus a line is a quantity, since a line may be measured, 
so as to be expressed in inches^ or feet, &c. ; as when we 
say that a line is ten inches long. 

Numhers are quantities ; for every number is necessarily 
measured by a unit. 

It time a quantity 1 Is industry a quantity % Is weight a quantity ? 

Ii hope a quantity 1 Is distance a quantity 1 Is virttu a quantity < 

Are Ungthy breadth^ and height quantities t 

1 



2 PB1CIJKINABT DEFINmONS. 

Abstract and Concrete Numbers, 

» 

(4.) An abstract number is a number without any kind of 
units expressed ; as the numbers one, Jive, ten, a hundred, 

(5.) A concrete number is a number of some kind of units 
expressed; as the numbers one book, five men, a hundred 
dollars. 

Is twenty an abstract or a concrete number 1 Is vine pounds an 
abstract or concrete number ? Is two hundred miles an abstract or a 
concrete number 1 Is one thousand an abstract or a concrete number 1 

Give two other examples of abstract, and two of concrete numbers. 

Similar and Dissimilar Numbers, 

(6.) Similar concrete numbers are such as express the 
same kind of units ; as three dollars ajid five dollars. 

(7.) Dissimilar concrete numbers are such as express 
different kinds of units; as two dollars and five miles. 

Are four inches and seven inches similar or dissimilar concrete num- 
bers 1 Are nine pounds and twelve yards similar or dissimilar 1 Are 
one cent and ten dollars similar or dissimilar 1 Twenty men and five 
hundred men 1 

Give another example of similar concrete numbers ; and another of 
dissimilar concrete numbers; 

The groimdwork of a thorough knowledge of Arithmetic 
must be laid in the principles of Numeration and Notation ; 
for on these principles depend the four fundamental operations 
in Arithmetic — Addition, Subtraction^ Multiplication and 
Division. 
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NUMERATION. 

(8.) Numeration is the method of naming numbers by 
units^ tenSf hundredSy dsc. 

Thus the name Eleven denotes ten and one ; 

Twelve " ten and two ; 

Thirteen " ten and three ; 

Fourteen " ten and four ; &c. 

Twenty " two tens ; 
Thirty " three tens ; &c. 

Twenty one " two tens and one ; 
Twenty two " two tens and two ; &o., 

A Hundred is ten tens ; 
A Thousand is ten hundred ; 

A Million is a thousand thousands, 
A Billion is a thousand millions ; 
A Trillion is a thousand billions ; 

and so on, through quadrillions, quintillions, sextillions, sep- 
tillions, octillions, nonillions, decillions, undecillions, duode- 
cillions, &c. 

What two numbers are implied in the name fifteen 7 In the name 
sixteen 1 In the name sevtTUeen 1 In eighteen 1 In nineteen ? 

What is implied in the name forty 1 In fifty ? Twenty-three t 
Thirty-one T Forty-five 1 Fi^y-fourl Sixty 1 Sixty-seven 1 Seventy 1 
A Quadrillion is how many 1 A Quintillion 1 A Sextillion 1 dtc. 

Different Orders of Units. 

(9.) The naming of numbers by units, tens, hundreds, 
ice,, introduces difierent orders of units in Numeration. 

The numbersi two, three, four, <kc., are repetitions of the 
simple unit one, which is a unit of ike first order. 
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Twenty, thirty, forty , &c., are respectively two tens^ three 
tens, four tens, &c. ; and in these repetitions of ten, ten is 
regarded as a unit of the second order. 

In repetitions of a hundred, as two hundred, three hunr 
dred, ha., one hundred is a unit of the ^^irc^ orc^er. 

In like manner, one thousand is made a unit of the fourth 
order ; and so on. 

How many units of the first and second orders, respectively, are con- 
tained in the number thirteen 7 How many in the number twenty-five 1 
In the number thirty-four ? In the number /or^-mn« ? In the number 
seventy-seven 1 

How many units of distinct orders make up the number fine hundred 
and twenty-one 1 How many units of distinct orders make up the num- 
ber nine hundred zxa^ fifty-two 1 

» Scale of Numeration. 

(10.) Ten of any lower order of units make one of the 
next higher order ; or one of a higher order makes ten of the 
next lower order. 

Thus ten units'" {pi the first order) make one ten. 

How many tens make one hundred 1 How many hundreds make Ohs 
thousand 1 How many hundreds make two thousand? How many 
hundreds rasikefive thousand 1 

One million is how many hundred thousand 1 One hUUon is how many 
hundred millions 1 Ont trillion is how many hundred billions 1 

Numeration Table, 

(11.) The ascending orders of units are given in the fi)l- 
* lowing Table (to be tecited from right to left). 




NOTATION. ^ 

. Redte the orders of units, ascending, from simple Units to Decillions. 
Recite them, descending, beginning with Hundreds.--Beginning with 
Thousands. Beginning with Tens of thousands. Beginning with 
Hundreds of thousands. Beginning with Millions. Beginning with 
B31ions. 
"What are the relative values of these different orders of units 1 (10.) 



NOTATION. 

(12.) Notation is the method of denoting numbers by 
numeral figures. 

These figures, sometimes called the digits of numbers, are 

1 one, 2 ttvo, 3 three, 4 four, 5 five, 6 six, 7 seven, 8 eight, 
9 nine; and zero or cipher, which has fio value, 

is used to occupy vacant places in KotatioiL 

The Higher Orders of Units denoted, 

(13.) The ascending orders of units are denoted by figures 
in a row, from right to lefl ; the first on the right denotes 
units, the second tens, the third hundreds; and so on, 
according to the Numeration Table (11). 

Thus, in 123, the 1 is one hundred, the 2 is two tens, or 
twenty, the 3 is three units ; and the whole number denoted 
is one hundred and twenty-three. 

What would be the value of 4 in ih.e first place on the right 1 In the 
second place 1 In the third place 1 In the fourth place ^ 

Local Values of Figures. 

(14.) The value of a figure is increased tenfold for each 
place it is removed from units towards the left, in a row of 
fi«rures : this constitutes its heal value. 
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In 25y 2 has the local value 2 tens, which is ten times the 
simple 2 ; in 125, 1 has the local value 1 hundred, whiSh is 
ten times ten, the value that 1 would have in the second place. 

The figure 3, in the second place from the right, would denote how 
many times the simple 3 1 In the third place from the right 1 In the 
fourth 1 



EULE I. 

(15.) To numerate or read a row of Figv/res. 

Call the successive figures units, tens, hundreds, &c., from 
right to left (11); and then read them, according to their 
respective values, from left to right 

EXAMPLE. 

To read the figures 70304521. 

Calling the figures, one afler another, units, tens, hundreds, 
&c., from right to lefl, we find the last figure 7 to he tens of 
millions ; then, reading from lefl to right, we say. 

Seventy millions, three hundred and four thousand. Jive 
hundred and twenty-one, 

EXERCISBS. 

Bead the following rows of figures 



1 - - 


100 


11 . 


- 100000 


21 - 


- 50000000 


2 - - 


210 


12 - 


- 201834 


22 - 


- 63281314 


3 . - 


309 


13 - 


- 350710. 


23 - 


- 70380078 


4 - - 


1000 


14 - 


- 403008 


24 - 


- 89034060 


5 - - 


3820 


15 - 


- 500500 


25 - 


- 10382000 


6 - - 


4075 


16 - 


- 1000000 


26 - 


- 100000000 


7 . - 


5003 


17 - 


- 2070860 


27 - 


- 202202202 


8 - - 


61234 


18 - 


- 3803907 


28 - 


- 360000000 


9 - - 


80709 


19 - 


- 4006009 


29 - 


- 731137731 


10 - - 


99036 


20 - 


- 8100001 


30 - 


- 901901901 
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EULE II. 

(16.) To write in Figures anyf given Number,, 

Set proper figures, from left to right, to denote the descending 
ordei's of units, from the highest in the given number down 
to simple units — supplying each vacant place with a 

E XAMPLE. 

To write in figures the number 

Three millions, twenty-five thousand^ and thirty. 

The descending orders of units in this number, are 

3 millions, 2 tens of thous,, 5 thxrusands, and 3 tens ; 
hence we write it thus : 

30250 3 0, 

in which the vacant places of 'hundreds of th/msands, hun- 
dreds, and unitSj are filled with Os. 

EXERCISES. 



Write in figures each of the 

1. One hundred. 

2. Two hundred and one. 

3. Three hundred and ten. 

4. Four hundred and five. 

5. Five hundred and fifteen. 

6. Six hundred and twenty. 

7. Seven hund. and thirty-four. 

8. Eight hundred and eleven. 
9' Nine hun. and ninety-nine. 

10. One thousand. 

11. Two thousand and nine. 

12. Five thousand and ten. 

13. Seven thous. one hundred. 



following numbers : 

14. Three thousand and fiye. 

15. Eight thous. and nineteen. 

16. Nine thous. and eleven. 

17. Ten thousand. 

18. Twelve thousand and ten. 

19. Twenty thous. and nine. 

20. Four thousand and ninety. 

21. Eleven thous. and eleven. 

22. Thirty thous. and sixteen. 

23. Forty-one thous. & twelve. 

24. Fifty thous. nine hundred. 

25. Seventy-eight thous. & one. 

26. Ninety thous. twenty-five. 
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27. One hundred thousand and 
one hundred. 

28. Two hundred and thirty 
thouB. and three hundred. 

29. Five hundred and one 
thous. two hund. and three. 

30. Seven hund. and thirteen 
thous. four hund. and fifty. 

•I 

31. Nine hund. and ninety-nine 
thous. and seventy-five. 

32. Eight hund. and fifty-one 
thous. one hund. and twen 
ty-one. 

33. Seven hundred and eleven 
thousand five hundred and 
nineteen. 



34. One million, two hundred 
and fifty-four thousand. 

35. Two millions, forty thous., 
six hundred and twenty. 

36. Fifty millions, one hundred 
thousand, seven l^undred. 

37. Sixty-one millions, four 
hundred and ten thousand. 

38. Two hun. and five millions, 
four hundred and ninety-one 

39. Four hundred and ten mil- 
lions, six hundred and one 
thousand. 

40. Nine hundred millions, one 
thousand, eight himdred and 
sixty-nine. 



French and English Numeration, 

(17.) In the French system of Numeration, which pre- 
vails in continental Europe and America, a thousand millions 
make one billion, a thousand billions make one trillion, &c. 

In the English system, which was formerly used in this 
country, a million millions make one billion, a million bil- 
lions make one trillion, 6io. 

This system, it is said, is now hecom\ng ohsolete in Eng- 
land. We sometimes find the higher numbers named in 
accordance with it, in scientific books, and it is necessary to 
notice the difference between the two systems. 

In the French system, the number 

3 840 930 670 820 

18 3 trillions, 840 billions, 930 millions, 670 thousand, 820 • 
In the English system, the same number would be called, 
3 billions, 840930 millions, 670820. 
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CHAPTER II. 

ADDITION.— HSUBTRACrriON. — ^MTTLTIPLIOATION. — ^DIVIfllOK. 

ADDITION. 

(18.) Addition consists in uniting two or more numbers in 

one mm. Thus 5 and 4 added together make 9 ; or the 

sum of 5 and 4 is 9. 

What is the sum of 3 and 2 1 What is the sum of 3 and 2 and 4T 
What is the sum of 6 and 4 1 What is the sum of 7 and 5 and 3 1 

The sum found may be regarded as a whole, of which the 
given numbers are the parts. 

What is the sum of 4 and 6 and 8 1 Then what is the whole 7 and 
what are its parts 7 What is the sum of 10 and 6 and 4 1 Then what 
is the whole 1 and what are its parts 1 

Commit to memory the elementary sums of numbers ; 
thus 1 and 1 are 2, 1 and 2 are 3, &c. ; 2 and 1 are 3, 2 and 
2 are 4, &c.) as given, from left to right, in the following 

Addition Tahle. 



\ and i are 2 



2 and 



Zand 



4 and 



5 and 



Qand 



2 are 3 



1 are 3 



1 are 4 



I are 5 



2 are 6 



1 are 6 



I are 7 



7 and 



8 and 



9afu(l ar«102are 11 



11 and 



12 and 



iare b 



2 are 4 



2ar« 5 



2 are 7 



2 are 8 



2 are 9 



I are 92are 10 



1 are 12 



1 are 13 



3 are 4 



3 are 5 



4 are 6 



3 are 6 



3 are 7 



4 are 8 



3 are 84 are 9 5 are 10 



3 are 9 



4are 105are 11 



3 are 10 



3arell 



3 are 12 



JO and I are il 2are 12 3 are 13 



2 are 13 3 are 14 



2 are 14 3 are Id 



4 are 5 



5 are 7 



4 are 7 



5 are 8 



4 are 1 1 



4 are 13 



4 are 14 



4 are 15 



5 are 6 



6 are 8 



5 are 9 



5 are 12 



4 are 12 5 are 13 



5 are 14 



5 are 15 



5 are 16 



4 are 16 5 are n 



1* 



6 are 7 



6 are 9 7 are 10 



6 are 10 



6 are 11 



6 are 12 7 are 13 



6 are 13 



6 are 14 



6 are 16 



f»orel7 



6 are 18 



7 are 8 



8 are 



7 are 9 



8 are 10 



7 are 11 



7 are 12 



7 are 14 



6 ore 15 7 are 16 



7 ore 18 



8are 11 



9 are IS 



8 are 12 9 are 13 



8 are 13 9 are 14 



8 are 14 



7 are 15 8 are ]69are 17 



8 are 17 



7 are 17 8 are 18 9 ore 19 



8 are 19 



7 are 19 8 are aO 9 are Si 



9 are 10 



9 are 11 



9 are 15 



8 are 15 9 are 16 



9 are \i 



9 are 20 



10 ADDITION. 

The sign +» called, plus, placed between numbers, signifies 
that the numbers are to be added together ; thus 5 + 4, 6 
plus 4, signifies 5 and 4 added together. 

How many are 4 + 3 + 2 1 How many are 6 + 4 + 3 1 

How many are 6 + 5 + 41 How many are 7 + 6 + 5 T 

How many are 8 + 7 + 6 1 How many are 9 + 8 + 7 1 

The sign =, denotes equal to; thus 10 + 64-4=;: 19, 
denotes that the sum of 10 and 6 and 4 is eqtud to 19. 

For large numbers, employ 

EULE III. 

(19.) To add tuH) or more Numbers together. 

1. Set the numbers one under another, \irith units under 
unitSt tens under tens, &c. 

2. Proceeding from right to lefty add up each column of 
figures, and under each set its amount, if less than 10. 

3. If the amount of a column be 10 or more^ set down its 
right hand figure^ and add the lefl figure or figures to the 
next column ; but set down the whole amount of the last 
colunm. 

EXAMPLE. 

What is the amount of 930 dollars, 6754 dollars, and 
8621 dollars, when united in one sum ? 

930 
6754 
8621 



Answer, 16305 



Having set units under unitSy tens under tens, and hun* 
dreds under hundreds, we say 1 and 4 tre 5, and set 5 under 
the units column. 

Then, 2 and 5 and 3 are 10 ; this is 10 tens^ equal to 1 
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hundred ; we therefore set under the tens column, and 
add 1 to the next colamn. 

Then 1 and 6 and 7 and 9 are 23 ; this is 23 hundreds, 
equal to 2 thousand and 3 hundred ; we therefore set 3 
under the hundreds column, and add 2 to the next colunm, 
which makes 16 for that column. 

The left-hand figure in the amount of any column, is the 
number of tens in that amount ; and these tens are units of 
the next order on the left (10) ; hence the lefl-hand figure 
must he added to the next column. 

« 

The Operation Froved, 

(20.) Addition is proved by adding the columns doum- 
wards. This changes the order in which the figures are 
taken, and will be likely to show whether any error has been 
committed. 

EXERCISES. 

1. John has 95 chestnuts, Thomas has 180, and Charles 
270 ; what number have they all together ] 

Ans. 545 chestnuts. 

2. A farmer being asked how many sheep he had, replied : 
** in one field I have 410, in another, 500, in another 602;" 
how many had he ? Ans. 1512 sheep. 
. 3. A merchant bought cloth for 375 dollars, linen for 83 
dollars, silk for 234 dollars, and calico for 75 dollars. What 
sum did he expend for the whole ] Ans. 767 dollars. 

4. A gentleman bought a carriage for 350 dollars, a pair 
of horses for 240 dollars, and a set of harness for 100 dollars ; 
what did the whole amount to 1 Ans, 690 dollars. 

5. Going out to collect money, I received from one person 
13 dollars, from another 124 dollars, from another 89 dollars, 
and from another 20 dollars. What was the whole sum 
collected ? ArU. 246 dollara. 
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6. An agriculturist raised on one field 685 bushels of grain ; 
on another 97 bushels, on another 330, and on another 1000 
bushels. How many bushels did he raise altogether ? 

Ans, 2112 bushels. 

7. Allowing a person's estate to be estimated as follows, 
viz : real estate 9000 dollars, personal property 1375 dollars, 
cash 300, and recoverable debts 875 dollars ; what would be 
the value of his estate? Ans. 11550 dollars. 

8. Admitting I bought of one person 500 bushels of wheat, 
of another 934 bushels, of another 83 bushels, and of another 
125 bushels ; how many bushels did I buy in all ? 

Ans. 1642 bushels. 

9. Three farmers deposite flour in^the same warehouse ; 
the first, 43 barrels ; the second, 150 barrels; and the third, 
89 barrels. What quantity do they all deposit ? 

Ans. 282 barrels. 

10. A merchant bought 4 pieces of cloth ; the first for 
225 dollars, the second for 310 dollars, the third for 279 
dollars, and the fourth for 95 dollars. What did the whole 
cost him? Arts. 909 dollars. 

11. If a merchant buy a stock of goods for 5000 dollars, 
for what sum must he sell the goods to gain 475 dollars ? 

Ans, 5475 dollars. 

12. Bought a barrel of sugar for 15 dollars, a barrel of 
molasses for 13 dollars, and a sack of cofi!ee for 20 dollars. 
For what sum must the whole be sold to gain 10 dollars ? 

Ans, 58 dollars. 

13. A person on a journey travels, the first week 255 
miles ; the second, 240 miles ; the third and fourth, each 
200 miles. How far did he travel in the four weeks'? 

Am. 895 miles. 

14. Four persons engage in speculation ; A gains 75 dollars, 
B 100 dollars, C and D each 235 dollars ; what sum was 
gained bf them all? Am. 645 dollars. 
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16. A draper sold four bales of linen ; the first and second 
contained each 480 yards, the third and fourth each 542 
yards. How many yards did he sell 1 Ans. 2044 yards. 

16. Bought of A 325 bushels of wheat ; of B, 280 bushels ; 
of C as much as from A ; and of D as much as from B ; 
what quantity of « wheat did I buy from them all? 

Ans, 1210 bushels. 

17. A gentleman bought three plantations at 3750 dollars 
each, and sold them again at such prices as gained 1000 dollars 
on the whole ; for what sum did he sell the three plantations 1 

Ans. 1 2250 dollars. 

18. Bought at one time 375 barrels of flour, for 1875 
dollars ; and at another 400 barrels, for 2000 dollars ; how 
many barrels were bought in all, and for what sum of money ? 

Ans, 775 barrels, for 3875 dollars. 

19. A lends to B 2500 dollars, to 3000 dollars, and has 
5325 dollars leil : what sum had A at first ? 

Ans. 10825 dollars. 

20. A speculator bought stock at one time for 325 dollars, 
and at another time for 705 dollars. In selling the whole he 
made a profit of 175 dollars ; for what sum did he sell I 

A71S. 1205 dollars. 

21. Three persons form a partnership in trade. A puts in 
4250 dollars, B 2000 dollars, and as much as A and B to- 
gether ; what is their whole stock in trade ? 

Ans. 12500 dollars. 

22. A gentleman is 15 years older than his wife, and she 
is 20 years older than their eldest son, who is. 29 years of 
age. Find the gentleman's age, and the age of his wife. 

Ans, His age is 64 years ; hers 49. 

23. A merchant bought cloth for 375 dollars, and silk for 
05 dollars. In selling, he gained 50 dollars on the cloth, and 
45 dollars on the silk ; for what sum did he sell the whole 1 

Ans, 565 dollars. 
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24. The produce of two farms was as follows, viz : of the 
first, 785 bushels of wheat, and 250 of rye ; of the second, 
1000 bushels of wheat, and 113 of rye. What was the en- 
tire produce of the farms 1 

Bushels of wheat must be united in one sum, and bushels 
of rye in another ; for dissimilar quantities (7) cannot be 
added together. Ans. 1785 bushels of wheat, and 363 of rye.* 

25. A grocer paid 300 dollars for sugar, 174 dollars for 
cofiee, 85 doUai-s for rice, and 56 dollars for tobacco. He 
sold the sugar at a profit of 25 dollars, and the other articles 
at cost ; what did he receive for the whole 1 

Ans, 640 dollars. 

26. A merchant bought 4 bales of cotton ; the first and 
second contained 470 yards each, the third and fourth 532 
yards each. "What was the number of yards purchased? 

Ans, 2004 yards. 

27. Bought live-stock as follows, viz : of A 13 cows, 16 
oxen, and 120 sheep ; of B 24 cows, 30 oxen, and 153 sheep ; 
and of C 100 cows, and 425 sheep. What was the amount 
of stock purchased ?. Ans, 137 cows; 46 oxen ; 698 sheep. 

28. A father bequeathed to his only daughter 2500 dollars, 
and to each of his two sons 500 dollars more than to his 
daughter. What was the amount of the several bequests ? 

Ans. 8500 dollars. 

29. Bought a quantity of cloth for 386 dollars, of cotton 
for 200 dollars, and of silk for 150 dollars. The cloth was 
sold at a profit of 73 dollars, the cotton at a profit of 35 dol- 
lars, and the silk at cost ; what sum was received for the 
whole ? Ans. 844 dollars. 

30. A farmer has in store at one place 500 bushels of 
wheat, 325 of oats, and 50 of corn ; and at another, 475 
bushels of wheat, 75 of oats, and 83 of com. What amount 
of produce has the farmer in store ? 

Ans. 975 bushels of wheat ; 400 of oats ; 133 of corn 
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SUBTRACTION. 

(21.) Subtraction consists in taking a less number from 
a greater, to find their difference. 

The less number is called the subtrahend^ and the greater 
the minuend; the difierence is the remainder of the greater 
number. 

Thus 4 from 9 leaves 5 ; then 4 is the subtrahend, 9 the 
minuendt and 5 the difference^ or remainder. 

What is the difference between 6 and 8 1 Between 6 and 10 ? Be- 
tween 9 and 151 Between 8 and 171 Between 10 and 19 1 

What remains when 8 is subtracted from 121 When 9 is subtracted 
from 131 When 10 is subtracted from 171 When 11 is subtracted 
from 20 1 

Addition and Subtraction. 

(22.) Addition and Subtraction are the reverse of each 
other : in Addition, the parts are given, to find the sum or 
whole; in Subtraction, the sum or whole and one of its parts 
are given, to find the other part. 

The sum being 10, and one of the parts 7, what is the other part 1 
The sum being 13, and one part 6, what is the other parti The sum 
being 19, and one part 10, what is the other part 1 

The sign — , called minus, placed between two numbers, 
sigrnifies that the one before which it stands, is to be subtract' 
edfrom the other. 

Thus 9 — 4, 9 minus 4, signifies that 4 must be subtracted 
from 9. 

How many is 8-31 13-71 15-41 18-111 20-101 
How many is 10-31 14-91 17-81 21-10? 25-151 
How many is 30 - 201 50 - 30 1 70-201 90-601 100 - 70 1 
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Constant Difference. 

(23.) The difference between two numbers evidently re- 
mains the same, when those numbers are equally increased 
or diminished. 

What is the difference between 4 and 7 1 Between 4 4* 1 and 7 + 11 
What is the difference between 5 and 9 1 Between 5 4* 7 and 9 + 71 
What is the difference between 3 and 8 t Between 3 + 10 and 8 + 10 ^ 

For large numbers we have 

RULE IV. 

(24.) To subtract a less Number from a greater. 

1. Set the less number under the gi«ater, with units under 
units y tens under tens, k^, 

2. Proceeding from right to left, take each lower figure 
from the one above it, and underneath set the remainder. 

3. If the lower figure exceed the upper, adxl 10 to the 
upper figure ; from the simi subtract the lower figure, and 
then add 1 to the next lower figure before subtracting it. 

EXAMPLE. 

» 

What number will remain when 80657 is subtracted from 
2451039? 

2451039 

80657 

2370382 

Having set the less number under the greater, with units 
under units, tens, under tens, &c., we say, 7 fix)m 9 leaves 2, 
and set the 2 underneath. 

The 5 being greater than the 3 above it, we add 10 to 3, 
and say, 5 from 13 leaves 8 ; then, adding 1 to the 6, we 
say 7 from 1 leaves 3 ; adding 1 to 0, we say, 1 from 1 
leaves ; 8 from 15 leaves 7. 
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There being no figure under the 4, the 1 to be added there 
makes 1 for that place ; 1 from 4 leaves 3 ; nothing from 2 
leaves 2. 

The 10 added to any upper figure is always equal to the 
1 added to the next lower figure (10) ; so that these additions 
do not afiect the difference between the two given numbers 
(23). 

The Operation Proved. 

(25.) Subtraction is proved Iby adding the difference to 
the less number: the sum must be equal to the greater 
number. 

EXERCISES. 

1. "William had 325 apples, but gave James 148 of them ; 
how many apples had "William lefl? Ans. Ill apples. 

2. A person who undertook a journey of 735 miles, has 
traveled 93 miles of the distance ; how far has he yet to travel ? 

Ans, 642 miles. 

3. From a farm which contained 2350 acres, 1234 acres 
were sold ; how many acres remained of the original farm ? 

Ans, 1116 acres. 

4. A young man received from his father 5325 dollars, of 
which he paid 2500 dollars for a house ; how many dollars 
had he remaining ? Ans, 2825 dollars. 

5. A merchant deposited 5800 dollars in bank, but afler- 
wards made a drafl upon it for 3270 dollars ; how much 
remained in bank ? Ans, 2530 dollars. 

6. A farmer who had 4000 bushels of wheat in his granary, 
took out 2100 to be sent to market ; how many l)ushels re- 
mained in the granary ? Ans, 1900 bushels. 

7. A vintner bought 4036 gallons of wine, and afterwards 
sold to the amount of 2373 gallons how many gallons had 
he remaining? Ans. 1663 (rallonR 
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8. Suppose I borrow of my neighboi 1000 dollars, and 
three months afterwards return him 385 dollars ; what bal- 
ance would still be owing? Ans. 615 dollars. 

9. A drover bought cattle for 1495 dollars, and sold the 
same at a loss of 270 dollars ; for what sum did he sell the 
cattle ? Ans. 1 225 dollars* 

10. A gentleman sold a farm for 6700 dollars, which was 
530 dollars more than he paid for it; what did he pay for 
the farm? . . Ans. 6170 dollars. 

11. A weaver made 30 pieces of cotton, containing 1200 
yards ; of which he has sold 17 pieces, containing 875 yards. 
How many pieces, and how many yards remain ? 

Ans. 13 pieces ; and 325 yards. 

12. Bought of A 385 barrels of flour, and 2805 bushels 
of corn ; of which I sold to B 109 barrels of flour, and 936 
bushels of corn. What quantity of each remains unsold 1 

Ans, 276 barrels ; 1869 bushels. 

13. A Salter bought 35850 pounds of beef, and 150000 
pounds of pork. Having exported 20500 pounds of the beef, 
and 75900 of the pork, what quantity of each has he still 
on hand? Ans. 15350 pounds of beef; 74100 of pork. 

14. A farmer raised 1200 bushels of wheat, and 213 of 
oats. He sold to A 835 bushels of wheat, and 179 of oats, 
and the remainder of the crop to B. What amount of produce 
did he sell to B 1 Ans. 365 bushels of wheat ; and 34 of oats. 

. 15. A grocer bought coflee for 420 dollars, and sugar for 
545 dollars. He sold the coffee for 500 dollars, and the sugar 
for 603 dollars ; what did he gain on each ? 

Ans. 80 dollars ; and 58 dollars. 
16. A merchant bought 375 yards of cloth, for 1645 dol- 
lars ; of which he has sold 103 yards for 685 dollars. What 
quantity of the cloth remains on hand, and for what sum 
must it be sold, to lose nothing? Ans. 272 yards ; 960 dollars. 
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17. A manufacturer sold 2 bales of cotton, which together 
contained 2000 yards. Allowing the first bale to 4iave con- 
tained 985 yards, how many yards were in the second bale ? 

Ans, 1015 yards. 

18. A gentleman who owned a tract of land containing 
15735 acres, sold from it, at different times, to the amount of 
6141 acres. How many acres had he th^n remaining? 

Ans. 9594 acres. 

19. A testator bequeathed to his son and daughter 25479 
dollars, of which the son had 18875 dollars. What was the 
daughter's portion ? Ans. 6604 dollars. 

20. Four persons contribute towards the founding of a 
literary- institution ; A gives 2500 dollars, and B 3300 ; 
gives 875 dollars less than A, and D 283 less than B. What 
are the sums contributed by C and D ? 

Ans. 2125 dollars; 3017 dollars. 

21. Having 4800 dollars on hand, I wish to borrow as 
much as will enable me to purchase a farm at 5390 dollars ; 
what sum must I borrow ? Ans. 590 dollars 

.22. Sold a lot of hams for 275 dollars, which was at a 
profit of 43 dollars ; and a lot of cheese for 305 dollars, which 
was at a profit of 39 dollars. What did each kind cost me 1 

Ans. 232 dollars ; and 266 dollars. 

23. A merchant bought silk for 3710 dollars, and linen for 
1759 dollars. On account of damage received, the silk was 
sold at a loss of 123 dollars ; and the linen at a loss of 370 
dollars ; for what sum was each article sold 1 

Ans. 3587, and 1389 dollars. 

24. A person who had a journey of 1000 miles to perform, 
traveled the first week 240 miles, and the second 237 miles. ^ 
How many miles then remained to be traveled 1 Ans. 523 

25. A gentleman who had 3000 dollars on hand, bought 
land for 1835 dollars, and stock for 370 dollars. How many 
dollars had he then remaining ? Ans. 795 doUara 
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26. Out of 4379 dollars which a person collected, he paid 
734 doilart to A, 360 dollars to B, and 839 dollars to C. 
\yhat sum had he then remaining ? Ans, 2446 dollars. 

27. An agriculturist raised 2376 bushels of wheat, and 
930 bushels of rye. Having sold 1000 bushels of wheat, and 
437 of rye, what quantity of each has he remaining ? 

Ans, 1376 bushels ; and 493 bushels. 

28. A testator bequeathed 10000 dollars so that each of 
his two sons should receive 3500 dollars, and his daughter the 
remainder. What was the daughter's portion ? 

Ans, 3000 dollars. 

29. A's estate is worth 50000 dollars, B's is worth 3785 
dollars less than A's, C's is worth 2500 dollars less than B's, 
and D's 1324 dollars less than C's. What is the value of 
D's estate? Ans. 42391 dollars. 

.30. A person who had a journey of 1500 miles to make, 
went the first day 165 miles, the second 170 miles, the third 
183 miles, and the fourth 182 miles. How many miles then 
remained: to be traveled 1 Afis. 800 miles. 
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MULTIPLICATION. 

(26.) Multiplication consists in finding the product of a 
number, or of a part of a number, when taken any given 
number of times. 

Thus 3 times 5 is 15 ; that is, 5 multiplied by Z produces 15. 

The number to be multiplied is called the muUiplicandf 
and the multiplying number the midtijdier ; the two together 
are called the factors of their product. 

What is the product of 3 times 2 1 Which number is the mtUHplicand^ 
The multiplier 7 What are ihe factors 7 

The addition of the same number to itself repeatedly, is a 
multiplication of that number ; thus 4+4+4 is three times 4. 

How many is 6 + 6, or ttoice 61 6 + 6 + 6, or 3 times 61 
How many is 7 + 7, ortwice 71 7 + 7 + 7, or 3 tunes 71 

Commit to memory the elementary products, once 1 is 1, 
once 2 is 2, &c, ; twice 1 is 2, twice 2 is 4, &c., as given from 
left to right, in the following 

Multiplication Table. 



Once 



Twice 



3 times 



A times 



5 times 



6 times 



7 times 



8 times 



ts S 



is 3 



is 4 



is 5 



is 6 

t* 7 



is 8 



9 times 



10 times 



11 times 



IS times 



is 4 



is 6 



t5 8 



is 10 



t5 IS 



is 14 



<« 16 



t« 9 



is 18 



t« 10 



isU 



is 12 



ts SO 
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is 6 



t5 9 



t« 13 



is 15 



t« 18 



is 21 



is 24 



t« S7 



is 30 



tf 84 



4 



15 8 



is 12 



t9 16 



is 20 



1*5 10 



* 15 



is 20 



t> 25 



6 



15 12 



15 18 



is 24 
t« 30 



i5 24 



15 S8 



is 32 



15 36 



is 40 



t5 33 

is 36 



t> 44 



(5 48 



is 30 
t5 35 
t5 40 



is 45 



i5 50 



is 55 



15 60 



15 36 



is 14 



15 Si 



15 28 



15 35 



15 42 



8 



is 16 



is 24 



15 32 



15 40 



15 42 



is 48 



15 54 



15 60 



15 66 



15 73 



15 



15 56 



15 63 



15 70 



15 77 



15 84 



15 48 



15 56 



is 64 



15 72 



9 



is 18 



15 37 



is 36 



15 45 



is 54 



15 63 



15 72 



15 80 



15 88 



15 96 



is 81 



is 90 



10 



15 20 



15 30 



is 40 



is 50 



15 60 



15 70 



is 8U 



15 90 



!5 99 



15 108 



15 100 



is 110 



11 



15 22 



15 33 



is 44 



is £5 



15 66 



12 



is 34 



5 36 



15 48 



is 60 



15 72 



15 77 



15 88 



15 99 



15 no 



is ISl 



t 



is 190HS 13S 



15 84 



15 96 



15 106 



15 120 



15 132 



is 144 



22 MULTIPLICATION. 

The sign X, called into, placed between two numbers, 
signifies that the two numbers are to be multiplied together ; 
thus 9 X 4, 9 into 4, signifies 9 multiplied by 4. 

How many is 6 X 71 5x91 8X31 4X111 8x91 

How many is 9x91 7x81 8X6112x41 6x91 

How many is 3 X 71 6x81 9x31 11X91 12X111 

Constant Product, 

(27.) The Product of two numbers remains the sanies 
when the multiplicand and multiplier are taken the one for 
the other. 

Thus 25 times 7 is equal to 7 times 25 

For 25 times 7 must be 7 times as many as 25 times 1, 
which is 25 ; that is, 25 times 7 must be equal to 7 times 25. 

Prove that 14 times 9 is equal to 9 times 14. 
Prove that 31 times 11 is equal to 11 times 31. 

A concrete number (5) cannot be taken concretely as a 
multiplier ; for, as a multiplier, a number can denote only 
repetitions of the multiplicand. 

For example, 3 hats at 5 dollars each would cost 3 times 
6 dollars, which is 15 dollars : we multiply 5 dollars by 3, 
not by 3 hats, 

RULE V. 

(28.) To multiply by a Number not exceeding 12, or 12 

with Os annea^d, 

1. Multiply each figure of the multiplicand, from right to 
left, and under each set its product, when less than 10. 

2. "When the product is 10 or more, set down its right 
hand figure, and add the left figure or figures to the next pro- 
duct ; but set down the whole of the last product. 

3. Ciphers in the right of the factors, are omitted in mul- 
tiplying ; but as many Os must be placed in the right of the 
product. 
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EXAMPLE. 

What will 30 acres of land amount to at 543 dollars pei 

acre? 

543 

30 



16290 Arts. 16290 dollars. 

The land will amount to 30 times tlie price per acre. 

After placing a in the right of the product, we say, 3 
times 3 is 9 ; 3 times 4 is 12 ; 3 times 5 is 15, and the 1 
carried from the 12 makes 16. 

The left hand figure of any product is so many units of 
the next order on the left (10), and must therefore be added 
to the next product. 

Multiplying by 30 inust produce 10 times as much as mul- 
tiplying by 3. This tenfold increase is assigned to the 1629 
by the annexed, which removes each of its figures one place 
farther towards the left (14). 

When the Multiplier is 10, 100, or 1000, &c. 

(29.) A number is multiplied by 10, 100, or 1000, &c., by 
annexing to that number as many Os as there are in the right 
of the multiplier. 

Thus 100 times 29 is 2900 ; the 29 being increased in 
value tenfold for each annexed (14). 

EXERCISES. 

1, Mary bought two books, at 31 cents apiece. How many 
cents did she pay for both of them? 

She paid 31 cerUs + 31 cents, or tioice 31 cents. 

Ans. 62 centa 

2. A farmer sold 3 horses at 125 dollars each. What sum 
did he receive for them ? Ans. 375 dollars^ 
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3. What is the value of 20 shares of road stock, at 95 
dollars for each share ? Ans, 1900 dollars. 

4. What would be the weight of 30 bales of cotton, allow- 
ing 450 pounds to each bale? Ans, 13500 pounds. 

5. If a steamboat can run 305 miles in one day, how many 
miles could it run in 4 days ? Ans. 1220 miles. 

6. How many pounds of flour are in 10 barrels of flour, 
there being 196 pounds in each barrel ? Ans. 1960 pounds. 

7. There being 1760 yards in one mile, what number of 
yards is there in 5 miles ? Ans, 8800 yards. 

8. A farmer sold 100 acres of land at 43 dollars per acre ; 
what did the whole amount to ? Ans. 4300 dollars. 

9. It requires 660 feet to make one furlong. How many 
feet make 1 mile, which is 8 iiirlongs ? Ans. 5280 feet 

10. A merchant bought 60 sacks of cofiee, at 13 dollars a 
sack. "What did the whole amount to 1 Ans. 780 dollars. 

11. A butcher bought 7 oxen, at an average of 32 dollars 
a head. What did he pay for the whole of them ? 

Ans. 224 dollars. 

12. A planter bought 8 mules, at an average of 125 dol- 
lars a head. What did he pay for the whole of them ? 

Ans. 1000 dollars. 

13. A manufacturer made 9 coils of rope, each of which 
contained 139 yards. What was the whole number of yards'? 

Ans. 1251 yards. 

14. An agriculturist bought 110 acres of land, at 175 dollars 
per acre. What did the whole amount to ? Ans. 19250 dolls. 

15. It requires 4840 square yards to make an acre. What 
is the number of square yards in 120 acres ? 

Ans. 580800 square yards. 

16. K 10 masons can build a wall in 34 days, in what 
time ought one mason to build the same wall 1 

It would take 1 mason 10 times as long as it would 10 
masons. Ans. 340 days. 
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17. rr 9 men could dig a certain ditch in 19 days, in what 
time ought one man to dig the same ditch 1 Arts. 1 71 days. 

18. How long ought one man to subsist on a stock of pro- 
"vimons which would suffice 7 men for 29 days ? 

Ans, 203 days. 

19. If 20 pieces of artillery demolish a fortress in 48 
hours, in what time ought one piece to demolish the fortress *? 

Ans* 960 hours. 

20. If 115 bushels of oats will feed one horse for 12 
months, what quantity of oats would feed 60 horses the same 
time ? Ans, 6900 bushels. 

21. Allowing 120 clerks to accomplish a certain amount 
of writing in 53 days, in what time ought one clerk to accom- 
plish an equal amount of writing ? Ans. 6360 days. 

22. Allowing a ship to sail at the rate of 170 miles per 
day, what distance would she sail in 30 days ? 

Ans, 5100 miles. 

23. Allowing an acre of ground to produce 105 bushels oi 
com, what would be the produce of 100 acres ? 

Ans. 10500 bushels. 

24. A merchant bought 125 yards of cloth, at 4 dollars a 
yard. What did the whole amount to ? 

The cloth amounted to 125 times 4 dollars ; but 4 times 
125 is the same number as 125 times 4 (27). 

Ans. 500 dollars. 

25. A planter sold 325 bales of cotton, at 40 dollars per 
bale. What did the whole amount to 1 

Ans. 13000 dollars. 

26. If a steamship run at the rate of 309 miles per day, 
how far will she run in 20 days? Ans. 6180 miles. 

27. If 301 head of cattle be sold at 50 dollars a head, 

what will be the prdbeeds of the sale ? 

Ans 15050 dollaza; 
2 
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28. If 1406 acres of land be gold at 80 dollars per acre, 
what will be the proceeds of the sale ? 

Arts. 112480 dollars. 

29. Allowing the standard weight of a bushel of wheat to 
be 60 pounds, what should be the weight of 2090 bushels % 

Ans, 125400 pounds. 

EULE VI. 

(30.) To multiply by any Number exceeding 12, and 
containing two or more significant figures, 

1. Multiply by each significant figure, separately, of the 
multiplier. 

2. Set the difierent rows of product one under another^ 
with the first figur#of each under the multiplying figure ; 
and in that order add them together, 

3. Ciphers in the right of the factor s, are omitted in multi- 
plying ; but as many Os must be placed in the right of the 
product, 

EXAMPLE. , 

To find the Product of 305 times 6794. 

6794 

305 

33970 

20382 

2072170 

We say 5. times 4 is 20, and set the first figure under the 
multiplying figure 6 ; 5 times 9 is 45, and 2, carried from 
the 20, makes 47, &c. 

Then, 3 times 4 is 12 ; we set the first figure 2 of this 
product under the multiplying figure 3 ; &c. The two rows 
of product figures are added together, in the order in which 
they are placed. 
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The first product figure is set under the multiplying figure, 
to increase the product in the same degree in which the mul- 
tiplying figure is increased in value, hy distance from the 
units place (14). 

The Operation Proved. 

(31.) Multiplication may be proved by multiplying the 
multiplicand by the multiplier less one, and adding the mul- 
tiplicand to the product thus obtained. The sum must be 
equal to the product found with the entire multiplier, 

EXE RCISE s. 

30. There are 24 hours in one day ; then how many hours 
make a year of 365 days 1 

The number of hours in a year, is 365 tim^s 24 hours ; 

but 24 times 365 will produce the same number (27), and 

the multiplication will be shortened by taking the less number 

for the multiplier, Ans, 8760 hours. 

31. A hogshead of wine or brandy contains 63 gallons. 
How many gallons would there be in 250 hogsheads ? 

Ans, 15750 gallons. 

32. What sum should be paid for a plantation containing 
765 acres, at 43 dollars per acre 1 Ans, 32895 dollars. 

33. If a man can walk 35 miles in a day, how far could 
he walk, at that rate, in a year, or 365 days ? 

Ans. 12775 miles. 

34. A merchant sold 475 barrels of fiour, at the rate of 13 
dollars a barrel. What did the whole amount to ? 

Ans, 6175 dollars. 

35. A manufacturer exported 234 bales of cotton cloth, 
each containing 2400 yards. What was the number of yards 
exported ? Ans. 561600 yards. 

36. A farmer had. in wheat 205 acres, which produced 27 
bushels per acre. What was the whole number of bushels 
produced ? Ans. 6535 bushels. 
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37. A speculator 'bought 150 mules, which he sold at a 
profit of 29 dollars a head. What amount of profit did he 
make ? Ans. 4350 dollars. 

33. In a certain orchard there are 43 rows of trees, and 
57 trees in each row. What is the number of trees in the 
orchard] Ans. 2451 trees. 

39. If a physician make, on an average, 14 dollars a day, 
what will be the amount of his earnings in a year, or 365 
days? Ans. 5110 dollars. 

40. A gentleman sold a tract of land, containing 2307 
acres, at 123 dollars an acre. What did the whole amount 
to] Ans. 283761 dollars. 

41. What would be the population of a State containing 
201 counties, allowing 18036 inhabitants, on an average, to 
each county ? Ans, 3625236 inhabitants. 

42. The circumference of the Earth is about 25000 miles, 
and the distance to the Sun is 3800 times the Earth's cir- 
cumference. How many miles then is it to the sun ? 

Ans. 95000000 miles. 

43. The Earth revolves on its axis once in 24 hours, and 
moves 68000 miles an hour in its orbit around the Sun. How 
far then are we carried along the Earth's orbit during one 
revolution of the Earth on its axis T Ans. 1632000 miles. 

Successive Multiplications, 

(32.) Multiplying by one number, and the product thence 
arising by another^ and so on, is equivalent to multiplying by 
the product of the several muUipUers; and it is immaterial 
in what order the multipliers are taken. 

Thus 100 X 5 X 4, or 100 X 4 x 5, = 100 X 20 ; 
239 X 7 X 6, or 239 x 6 X 7, = 239 x 42. 
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44. A field containing 27 acres was sold at 245 dollars 
per acre ; what did it amount to ? 

Instead of multiplying 245 by 27, we may, according to 

the* preceding observation, multiply it by 9, and the product 

thence arising by 3, since 9 x 3 = 27. 

Ans. 6615 dollars. 

45. A manufacturer exported 45 bales of cotton cloth, con- 
taining 316 yards to the bale ; what was the whole number 
of yards ? Ans, 14220 yards. 

46. A person on a journey traveled 54 days, at the rate of 
36 miles per day ; how far did he go in that time ? 

Ans. 1944 miles. 

47. If the making of a railroad cost 23050 dollars a mile, 
what will 63 miles of the road amount to ? 

Ans. 1452150 dollars. 

48. Allowing a garrison of soldiers to consume 735 pounds 
of meat per day, what quantity would they consume in 72 
days ? Ans. 52920 pounds. 

49. Allowing 84 gallons of rum to fill one puncheon, how 
many gallons will be required to fill 123 puncheons ? 

Ans. 10332 gallons. 

50. Allowing a pipe to throw into a certain reservoir 560 
gallons of water per hour, how many gallons will thus be 
poured into it in 96 hours ? Ans. 53760 gallons. 

51. A crop of cotton was put up in 132 bales, weighing 
456 pounds each ; what did the entire crop weigh ? 

Ans. 60192 pounds. 

52. Two towns which are 144 miles apart, are to be con- 
nected by a railroad which will cost 33460 dollars a mile. 
What will be the entire cost of the road ? 

Ans. 4818240 dollars. 
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DIVISION. 

(33.) Division consists in finding how many times one 
number contains another ^ or what part one number is of 
another. . * 

The number to be divided is called the dividend^ the divi- 
ding number the divisor^ and the munber or part found the 
qiLotient. 

If we divide 15 by 5, the quotient will be 3, because 5 is 
contained in 15, 3 times. 

What is the quotient of 6 divided by 3 1 Of 12 divided by 4 % 
What is the quotient of 20 divided by 4 1 Of 36 divided by 91 
What is the quotient of 56 divided by 8 1 Of 63 divided by 7 1 

One-half is one of the two eqiuzl parts of any quantity ; 
two-thirds are two of the three equal parts of any quantity , 
and so on. 

What is meant by one third 1 One fourth 7 Three fourths 1 
What is meant by one fifth 1 Two fifths 1 Four fifths ? 

What is meant by one sixth 7 Three sixths 7 Five sixths 7 

A less Number divided by a greater, 

(34.) The Cluotient of a less number divided by a greater 
is the part that the less is of the greater ; and is denoted by 
the less over the greater, with a line between them. 

1 divided by 2 is -J, one-half because 1 is one-half oi 2 ; 
2 divided by 3 is f , two-thirds, because 2 is two-thirds of 3. 

How much is 1 divided by 3 1 and whyl How much is 1 divided by 
4 1 and why 1 How much is 3 divided by 4? and why 1 How much 
is 1 divided by 5 1 and why 1 How much is 2 divided by 7 1 and why : 

The reciprocal of a number is a unit divided by that num- 
ber ; thus the reciprocal of 2 is ^, and the reciprocal of 3 
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What is the reciprocal of 41 Of 51 Of 61 Of 71 
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Relation of the Quotient to the Ditidend, 

(35.) The Cluotient is always that part of the dividend 
which is denoted by the reciprocal of the divisor. 

Thus the quotient of 15 divided by 5 is 3, and 3 is ^ of 15. 

The quotient of 2 divided by 3, is J (34), and two-thirds 
of any quantity is |- of 2 sitch qteantities. 

How do you find ^ of any given number t How would you find ^ 

of any given number 1 How would you find ^ of any given number! 

I of 1 is what part of 3 1 <! of 1 is what part of 21- 

{^ of 1 is what part of 5 1 ^ of 1 is what part of 4 1 

f of 1 is what part of 3? ^ of 1 is what part of 7t 

Remainder in Division. 

(36.) A remainder, in Division, is an overplus of the divi- 
dend above the repetitions of the divisor contained in it ; and 
may be divided separately, to complete the quotient (34). 

Thus 5 is contained in 17, 3 times with 2 over; this 2 
divided by 5 gives f , which, annexed to 3, makes the com^ 
plete quotient, 3f , three and two-fifths. 

What is the quotient of 17 divided by 2 1 Of 20 divided by 3 1 
What is the quotient of 35 divided by 4 1 Of 47 divided by 5 1 
What is the quotient of 50 divided by 6 1 Of 65 divided by 7 1 

Multiplication and Division, 

(37.) Multiplication and Division are the reverse of each 
other : in Multiplication two factors are given to find their 
product ; in Division a product and one ofitsfactors are given 
to find the other factor. 

The product being 60, and one factor 5, what is the other factor? 
The product being 72, and one factor 8, what is the other factor? 
The product being 85, and one factor 9, what is the other factor * 
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The sign -^, called 5y, placed between two numbers, sig- 
nifies that the first number is to be divided by the second ; 
thus 36 -f- 9, 36 ^ 9, signifies that 36 is to be divided by 9. 

What is the quotient of 66 -r 8 1 Of 63-r 91 Of 77 -MH 
What is the quotient of 64 H- 8 1 Of 84 -J- 7 1 Of 100 -r 12 1 

Division is also denoted by the dividend over the divisor, 
with a line between them. 

Thus -^ denotes 36 divided by 9. 

Constant Quotient. 

(38.) The quotient evidently remains the samej vtrhen the 
dividend and divisor are both multiplied or both divided by 
the same number. 

Thus 3 is contained in 15 just as oflen as 4 times 3 is con- 
tained in 4 tim^s 15. 

RULE VII. 

(39.) To divide by a Number not exceeding 12, or 12 

vnth 0*5 annexed, 

1. Take figures enough in the left of the dividend to contain 
the divisor, and set down the number of times the divisor 
goes therein, noticing the overplus, if any. 

2. Take the next figure of the dividend, with the preceding 
overplus, if any, prefixed, and set the number of times the 
divisor goes therein on the right of the first quotient ; if the 
divisor, t^iZZ not go therein^ set down 0, and include the next 
figure in dividing ; and so on. 

3. Cipliers in the right of the divisor are omitted in divi- 
ding ; but as many figures must be omitted in the right of 
the dividend, and annexed to the remainder : if there be no 
other remainder, these figures will form the remainder. 

4. Under tlie remainder^ if any, set the given divisor, to 
complete the quotient. 
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EXAMPLE I. 

To find how many times 9 is contained in 23472. 

9)23472 
2608 

We say, 9 in 23, ttaice, and 6 over; prefixing this 6 to the 
4, we say, 9 in 64, 6 times ; 9 in 7, time ; 9 in 72, 8 times. 

The overjdus of any particular place in the dividend, is so 
many tens in the next place on the right (10) ; and is made 
tehs to the next figure by prefixing it to that figure. 

EXAMPLE II. 

To find how many times 120 is contained in 13127. 

12| 0)1312|7 

In dividing, we omit the in the right of the divisor, and 
the 7 in the right of the dividend. — 12 in 13 goes once^ and 
1 over ; prefixing this 1 to the next figure, we say, 12 in 11, 
time ; including the next figure, we say, 12 in 112, 9 times, 
and 4 over ; to this 4 we annex the 7 omitted, and get the re- 
mainder 47, under which we set the whole given divisor 120; 

The quotient thus found is evidently the same as if we had 
used the entire divisor 120,. and taken one figure more, each 
time, of the dividend. 

When the Divisor is 10, 100, or 1000, &c. 

(40.) A number is divided by 10, 100, or 1000, &c., by 
cutting offfrom the right of the dividend as many figures as 
there are O's in the divisor. 

The other figures of the dividend will be the quotient, and 
those cut oif^ the remainder. 

Thus 37560 -f- 100 gives the quotient 375, ana the rem. 60. 

2* 
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The Operation Proved. 

(41.) Division maybe proved by multiplying the divisor 
and quotient together, and adding the remainder^ if any, to 
the product ; the result must be equal to the dividend 

EXERCISES. 

1. How many barrels of apples, at 2 dollars a barrel, may 
be bought for 150 dollars ? 

The number of barrels that may be bought is the number 
of times that 2 is contained in 150. Ans, 75 barrels. 

2. How many yards of broadcloth, at 3 dollars a yard, may 
be purchased for 387 dollars ? Ans, 129 yards. 

3.. How many cords of wood, at the rate of 4 dollars per 
cord, may be purchased for 621 dollars 1 Ans, 155^ cords. 

4. How many superfine beaver hats, at 5 dollars apiece, 
may be purchased for 3700 dollars 1 Ans. 740 hats. 

5. How many dozen of shoes, at the rate of 6 dollars per 
dozen, may be purchased for 775 dollars? Ans, 129^ dozen. 

6. There being 7 days in a week, it is required to find how 
many weeks there are in 728 days. Ans, 104 weeks. 

7. If one box will hold 80 pair of shoes, how many of such 
boxes will be required to hold 1840 pair? Ans. 23 boxes. 

8. At the rate of 90 dollars per acre, how many acres of 
land could be bought for 5237 dollars ? Ans. 58 J^ acres. 

9. At the rate of 10 dollars per barrel, how m,any barrels • 
of flour could be purchased for 1890 dollars ? 

Ans. 189 barrels. 

10. At 11 dollars each, per month, how many laborers 
could be hired a month for 2530 dollars ? Ans. 230 laborers. 

11. If 2 acres of ground sell for 365 dollars, what is the 
price per acre ? 

If 2 acres bring 365 dollars, 1 acre brings ^ of 365 dollars. 

Ans, 182^ dollars. 
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12. If a ship sail 485 miles in 3 days, what will be her 
daily rate of sailing 1 ^ of 485 miles, Ans. ]61|- miles. 

13. A farmer has 4 plantations which are of the same size, 
and together contain 3787 acres. How many acres are in 
each? Ans. 946f acres. 

14. A speculator sold 50 mules for the sum of 7350 dollars. 
What did he receive, on an average, ibr each ? 

Ans, 147 dollars. 

15. A person on a journey traveled the distance of 1705 
miles in 6 weeks. At what rate did he travel per week ? 

Ans. 284^ miles. 

16. A planter put 28350 pounds of cotton in 70 bales. 
What was the average number of pounds in each bale ? 

Ans. 405 pounds. 

17. A butcher sold 8 beeves, which together weighed 
61205 pounds. What was the average weight of each 1 

Ans. 7650|- pounds. 

18. A farmer raised 65700 bushels of corn, on 900 acres 
of ground. What was the number of bushels per acre 1 

Ans. 73 bushels. 

19. If the making of 100 miles of road cost, in the aggre- 
gate, 273100 dollars, what was the average cost per milel 

Ans, 2731 dollars. 

20. A grazier sold 110 head of fat cattle, for the sum of 
5830 dollars. At what rate per head were the cattle sold 1 

Ans. 53 dollars. 

21. A Salter packed 24360 pounds of pork in 120 barrels 
If the barrels contained equal quantities, how many pounds 
were in each ? Ans. 203 pounds. 

22. A plantation containing 1200 acres was sold foi 
176400 dollars. At what price per acre was the plantation 
sold? Ans. 147 dollars. 
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RULE VIII. 

(42.) To divide by any Number exceeding 12, and con* 
taining two or more significaftt figures, 

1. Take figures enough in the left of the dividend to contain 
the divisor, and set down the number of times the divisor 
goes therein. 

2. Multiply the divisor by the quotient figure, and subtract 
the product firom those figures of the dividend which were 
taken in dividing, 

3. Set down the next figure of the dividend, on the right of 
the remainder i if any ; divide into the number thus obtained, 
and set the quotient figure on the right of the previous one ; 
if the divisor will not go in the number, get a in the quo- 
tient, and bring down the next figure of the dividend. 

4. Multiply the divisor by the last quotient figure; sub- 
tract the product from the number last divided ; and so on, 
as before, until the operation is completed. 

EXAMPLE. 

To find how many times 690 is contained in 210490. 

690)210490(305^^^. 
207 



349 
345 

"^40 

Omitting the in the right of the divisor, and one figure 
in the right of the dividend, as under the former Rule, we say, 

69 in 210, 3 times, and set the 3 on the right ; we multi- 
ply 69 by 3, and subtract the product 207 from 210. 

On the right of the remainder 3, we set the next figure 4 
of the dividend, and say, 69 in 34, time ; bringing down 



the next figure 9 of the dividend, we say, 69 in 349, 5 times ; 
we multiply 69 by 5, and subtract the product from 349. 

To the remainder 4 we annex the omitted in the divi- 
dend, and find the true remainder 40, imder which we set 
the whole given divisor 690, to complete the quotient (36). 

This Rule difiers from Rule YII. only in requiring the prO' 
ducts and remainders to be written down. By Rule VIL, as 
the divisor is a small number, the midtiplications and svib' 
tractions are carried on mentally : both Rules depend on the 
same principles. 

Proof by Addition. 

(43.) The operation by the last Rule may be proved, most 
readily, by adding up the remainder^ if any, and the several 
products of the divisor and quotient figures, in the order in 
tvhich they stand : the sum must be equal to the dividend. 

For the preceding example the proof may be presented thus : 

207 
345 
40 
The Sum 210490 is equal to the dividend. 

EXEROISES. 

24. At the rate of 21 miles per day, how many days 
would a person be employed in walking 1323 miles ? 

The number of days required is the number of times that 
21 is contained in 1323. Ans, 63 days. 

25. A gentleman sold a lot containing 31 acres, for 387^ 
dollars. What was the price per acre ? 

The price per acre was ^ of 3875 dollars, 

Ans. 125 dollars. 

26. A speculator bought a lot of cattle for 5494 dollars, 
and found that he had paid at the rate of 41 dollars a head ; 
how many did he purchase 1 Ans, 134 head. 
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27. A person on a journey acccHnplished 2028 miles in 52 
days. At what rate did he travel per day ? Ans. 39 miles. 

28. A hogshead of wine or brandy contains 63 gallons ; 
how many hogsheads then will be required to hold 2835 gal- 
lons 1 Ans. 45 hogsheads. 

29. A ship on a cruise was estimated to have sailed 1690 
miles in 13 days. At what rate was that per dayl 

Ans, 130 miles. 

30. A merchant sold a quantity of broadcloth for 3220 
dollars, and the price per yard was 14 dollars. How many 
yards did he sell ? ' Ans, 230 yards. 

31. A speculator sold 15 pair of carriage horses, for 5475 
dollars. What did he get, on an average, per pair ? 

Ans. 365 dollars. 

32. A field containing 16 acres produced 2193 bushels of 
com. What was the average product per acre ? 

Ans, V^7y^ bushels. 

33. An agriculturist bought a tract of land for 15170 dol- 
lars, at 74 dollars per acre. What was the number of acres 1 

Ans, 205 acres. 

34. Allowing a ship to sail at the rate of 170 miles per 
day, in how many days would she make a voyage of 6630 
miles ? Ans. 39 days. 

35. Allowing 38057 pounds of cotton to have been packed 
in 64 bales, what was the average quantity in each bale ? 

Ans. 453^ pounds. 

36. Allowing a road which is 180 miles in length, to have 
cost 369000 dollars, what was the average cost per mile ? 

Ans. 2050 dollars. 

37. Allowing 950 horses to have been sold for 148200 dol- 
lars, what was the average sum received for each ? 

Ans. 156 dollars. 
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38. It takes 196 pounds of flour to make one barrel of 
flour ; how many barrels then are there in 21364 pounds ? 

Ans. 109 barrels. 



39. A tract of land containing 975 acres, was sold for the 
sum of 256425 dollars ; at what rate was it sold per acre ? 

Ans, 263 dollars. 

40. If one man can perform a piece of work in 347 hours, 
in what time ought 15 men to perform the same work ? 

15 men could do the work in ^ of the time in which one 
man could do it. Ans. 23^ hours. 

41. In how many days QUght 25 men to complete an exca- 
vation which would require one man 475 days ? 

Ans. 1 9 days. 

42. A grazier has 340 head of cattle, whose aggregate 
value is 9860 dollars ; what is their value per head ? 

Ans, 29 dollars. 

43. How long might 16 men subsist on a stock of provi- 
sions which would suffice one man 3251 days ? 

Ans, 203^^ days. 

44. A tract of land containing 105750 acres, is to be divi- 
ded into 235 equal parts ; how many acres will there be in 
each part ? Ans. 450 acres. 

45. It requires 1760 yards to make a mile ; how many 
miles then are there in 65120 yards ? Ans. 37 miles. 

46. How long ought 18 horses to be fed on a quantity of 
oats which is sufficient for one horse 1499 days? 

Ans. 83-^y days. 

47. The sum of 175605 dollars is to be divided equally 
among 345 men ; what will the portion of each man be ? 

Ans. 509 dollars. 

48. If a field containing 39 acres produce 2189 bushels of 
wheat, what will be the number of bushels per acre ? 

Ans. 56^ bushels. 



4-0 DTVifiioir. 

49. It requires 144 square inches to make one square foot ; 
how many square feet are there in 46800 square inches ? 

Ans, 325 square feet. 
60. A cistern which holds 7250 gallons, is to be filled 
with water by a pipe which pours into it 290 gallons per 
hour ; in what time will the cistern be filled ? 

Ans. 25 hours. 

51. Allowing a steamship to run 375 miles per day, in 
what time would she make a voyage of 7875 miles ? 

Ans, 21 days. 

52. It requires 1728 cubic inches to make one cubic foot ; 
how many cubic feet then will 525312 cubic inches make ? 

Ans. 304 cubic feet. 

53. A reservoir containing 106950 gallons of water, is to 
be emptieo by a pump which discharges 465 gallons per 
hour. In what time will the reservoir be emptied ? 

Ans. 230 hours. 

54. If the population of a State containing 135 counties, 
be 3180600, what is the average number of inhabitants to 
each county ? Ans. 23560. 

55. If the velocity of light is 192500 miles per second, 
and the distance from the Sun to the Earth is 95000000 
miles ; how long is light in coming from the Sun to the earth 1 

Ans. 4:93^^% seconds. 

Siuxessive Divisions. 

(44.) Dividing by one number , and the quotient thus 
obtained by another^ and so on, is equivalent to dividing by 
the prodtcct of the several divisors. 

The last remainder X the last divisor hut one, + the pre- 
ceding remainder, X the next preceding divisor, + the next 
preceding remainder, and so on, will be the true remainder of 
the dividend. 
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For example, dividing 836 by 3, and the quotient thus 
obtained by 7, is equivalent to dividing the £rst number by 
the product 21 of 3 and 7. 

3)836 



7 )278 2 over. 
39 5 over. 

The quotient is 39, and the remainder is 5 X 3 + 2 = 17. 

The remainder 2 is units of the given dividend ; the re- 
mainder 5 is units of the dividend 278, ox first quotient ; and 
since the first quotient X the first divisor 3, produces units of 
the given dividend, it follows that the remainder 5 x the 
divisor 3, produces units of the given dividend, to which the 2 
must be added, for the entire remainder of the dividend. 

56. Allowing a railroad car to run at the rate of 45 miles 
an hour, in what time would it run 6120 miles ? 

Ans. 136 hours. 

57. A hogshead of ale or beer contains 54 gallons ; how 
many hogsheads then might be filled with 11070 gallons ? 

Ans. 205 hogsheads. 

58. If 81 men take equal shares of 13846 dollars, how 
many dollars will fall to the share of each man I 

Ans. 170Jf dollars. 

59. A field which contains 96 acres, produced 14304 
bushels of com ; what was the average yield per acre ? 

Ans. 149 bushels, 

60. A canal which is 132 miles in length, cost 268637 
dollars ; what did this canal cost per mile, one mile with 
another 1 Ans, 2035^^ dollars. 
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Cancellation in Division. 

(45.) JEqzcal factors may be canceled from a dividend and 
its divisor, without altering the quotient ; for this is equivalent 
to dividing the dividend and divisor by the same number (38.) 

For example, suppose that 132 is to be divided by 48. 

132= 12X 11; 

and 48 = 12 X 4. 

The division and cancellation may be denoted by placing 
the dividend over the divisor, and drawing lines across the 
ca7iceled eqiuil f odors ; thus 

132^ 1^X11 ^^3 
48 l^x 4 ^' 

Cancellation may always be thus employed to simplify 
Division, when the dividend and divisor contain equal factors. 
To give other examples ; — 

81 _ 0x_5 _ gi . 99 __ ££X9 _ ^^ 

36 0x4 ^' 22""j:j:x2 ^' 

JJse of the Parenthesis, or Vinculvm. 

(46.) A parenthesis ( ) enclosing a numerical expression, 

or a vinculum drawn over it, connects the value of 

that expression with the sign which immediately precedes or 
follows it. 

Thus 20 — (4+5), the sum of 4 and 5 subtracted from 20. 
20 — (4 X 5) X 6, or 20 — 6 X (4+5), denotes 
6 times the sum of 4 and 5 subtracted from 20. 



20 — (4 + 5) X 6, or 6 X 20 — (4+5) denotes 
6 times the difference between 20 and the sum of 4 and 5. 

The use of these, as well as of the other signs which have 
been explained, will be fully seen hereafter. 



KISCKLLANKOUS EXKIICISK8. 43 

MISCELLANEOUS EXERCISES. 

ON NOTATION, ADDITION, SUBTRACTION, MXJLTIPLICATION, AND 
DIVISION. ABBREVIATED MULTIPLICATION AND DIVISION. 

1. Find the sum of 19 thousand and thirteen, 105 thou- 
sand and ten, 3 millions 94 thousand and sixty, and 45 mil- 
lions two hundred and five. Ans, 48218288. 

2. Find the sum of 135 thousand four hundred, 500 mil- 
lions thirty-five thousand, 350 millions and forty, and 4 
billions 24 millions 30 thousand. Am. 4874200440. 

3. Find the difference between 9 trillions 31 millions 360 
thousand five hundred and three, and 10 biUions 5 millions 
273 thousand 8 hundred and four. Ans. 8990026086699. 

4. Find the difference between 360 billions 204 millions. 
34 thousand three hundred, and 2 trillions 375 millions 183 
thousand 7 hundred and sixteen. Ans. 1640171149416. 

5. Find the product of 350 thousand and nineteen, multi- 
plied by the sum of 5 thousand four hundred, and 100 thou- 
sand two hundred and ten. Atis. 36965506590. 

6. Find the product of 4 naillions 3 thousand seven hun- 
dred, multiplied by the sum of 300 and 21 thousand nine 
hundred and seventy-seven. - Ans. 81? 190424900. 

7. Find the quotient of 95 trillions 200 millions, divided 
by the difference between 275 millions 100 thousand and 75 
millions 100 thousand. Ans. 475001. 

8. Find the Quotient of 495 millions 66 thousand 570, 
divided by the Difference between 150 thousand 100 and 55 
thousand four hundred and 41. Ans. 5230. 

9. The Sum of two numbers being 346790, and the less 
number 39035, what is the greater number ? (22) 

Ans. 307755 

10. The Sum of two numbers being 5706803, and the 
greater number 3983000, what is the less number 1 

Ans. 1723803. 
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11. The Product of two numbers being 64605700, and the 
multiplier 740, what is the multiplicand ? (37) 

Ans, 87305. 

12. The Product of two numbers being 72958584, and 
the multiplicand 8076, what is the multiplier 1 

Ans. 9034. 

13. The Sum of two numbers is 12384, and the Difference 
ifi 3600 ; what are the two numbers ? 

Since the Difference of two numbers, added to the less 
number, makes the greater number^ it is plain that 

The Sum of two numbers 4* their difference^ is twice the 
greater number ; and the Sum of two numbers — their dif- 
ferencCj is twice the less number. 

The two numbers required above are therefore 

J of (12384+3600), and ^ of (12384-5600). 

Ans. 7992 and 4392. 

14. The Sum of two numbers is 3864, and their Difference 
IS 2400 ; what are the two numbers 1 Ans. 3132 and 732. 

15. The Sum of two numbers is 45831, and their Differ- 
ence is 3500 ; what are the two numbers 1 

% Ans. 24665J and 21165f 

16. A and B together have 9875 dollars, and A has 1260 
dollars more than B ; what sum has each of them 1 

Ans. A has 5567^, and B 4307J dollars. , 

17. A borrowed of B 8794 dollars, of which he paid to B 
at one time 2340 dollars, and at another time 1375 dollars ; 
what balance remains to be paid ? 

The balance that remains is the Difierence between the 
sum borrowed and the aggregate of the two payments made, 
which may be denoted thus : 

8794 - (2340 + 1375). 

Am. 5079 dollars. 
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18. Put in store at one time 500 pounds of hemp ; at ano- 
ther time 3800 pounds ; and at another 2005 pounds. Having 
withdrawn 3473 pounds, what quantity remains in store] 

Ans. 2832 pounds 

19. Three persons propose to purchase a manufactory^ 
valued at 25850 dollars ; A a^ees to pay 5000 dollars, B 
twice as much as A. and C the remainder. What sum will 
C have to pay ? Ans, 10850 dollars. 

20. A planter sold cotton amounting to 3460 dollars, and 
out of these proceeds purchased groceries for 150 dollars, and 
other provisions fcft 375 dollars ; how much of the first sum 
had he remaining 1 Ans, 2935 dollars. 

21. A cabinet-maker sold furniture to the amount of 4000 
dollars, and received in payment, at different times, 200 dol- 
lars, 475 dollars, and 904 dollars. How much of the debt 
remains to be paid! Ans, 2421 dollars. 

22. A bought of B 875 acres of land for 23400 dollars. 
For 500 acres of the tract he paid 11379 dollars ; how many 
acres were in the remainder of the tract ? and for what sum 
was it purchased? Ans. 375 acres; and 12021 dollars. 

23. A merchant exchanges a stock of goods worth 6725 
dollars, and a house worth 3120 dollars, for a tract of land 
valued at 5900 dollars, — the farmer paying the balance in 
money. What sum raaet the merchant receive 1 

Ans, 3945 dollars. 

24. A gentleman purchased at one time 7 acres, and at 
another time 12 acres of land, at. 234 dollars an acre ; what 
did the whole amount to 1 

The whole amounted to 234 dollars multiplied by the sum 
of 7 and 12 ; that is, 234 dollars X 19. 

234 

2106 • 

Ans, 4446 dollars. 
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Wlien the Multiplier is 13, 14, or 15, &c., the operatiun 
may be abbreviated thus : — multiply by the units figure, 9 
in this example, and set the first product figure, 6, one place 
to the right of the units in the multiplicand ; and, in this 
order, add the product to the mtdtiplicand. 

In like manner we may multiply by 1 unth O's and a 
signijicant figure annexed, as 103, 1004, &c. ; observing 
to set the first product figure one more pUbce to the right 
of the multiplicand than there are intervening O's in the 
multiplier. 

25. A merchant sold a piece of cloth containing 45 yards, 
another piece containing 57 yards, and another containing 63 
yards, at 14 dollars a yard. What did the whole amount to ? 

Arts. 2310 dollars. 

26. Farmer A had in wheat 205 acres, which produced 
27 bushels per acre; and farmer B had 320 acres, which 
produced 19 bushels per acre. What quantity of wheat was 
raised by them both ? Ans, 11615 bushels. 

27. A speculator bought 150 head of cattle, and 47 mules. 
He made a profit of 13 dollars a head on the former, and 17 
on the latter ; what was gained by the speculation ? 

Ans. 2749 dollars. 

<^8. A has 340 acres of land worth 18 dollars an acre, 

and B has 239 acres worth 22 dollars an acre. How many 

acres have the two together % and what is the value of the 

whole? Ans, 51^ acres; and 11378 dollars. 

29. One manufacturer exported 234 bales of cloth, each 
containing 103 yards ; another exported 209 bales, each con- 
taining 107 yards. Which oi the two exported the greater 
quantity? and by how many yards ? 

Ans, The first, by 1739 yards. 

30. Two persons start from the same place, at the same 
time, and travel in contrary directions. One proceeds at the 
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rate of 39 miles per day, and the other at the rate of 44 
miles per day ; how many miles will they be apart at the 
end of 21 days? 

The number of miles they will be apart, is the sum of 39 
miles and 44 miles multiplied by 21 ; that is, 83 miles X 21. 

63 
166 
Arts. 1743 miles. 

When the Multiplier «5 21, 31, or 41, &c., the operation 
may be abbreviated thus : — multiply by the tens figure, 2 in 
this example, and set the first product figure, 6, under the 
tens figure of the multiplicand, and thus add the proditct to 
the multiplicand. 

In like manner we may multiply by dLiiy significant figure 
with Q's and a unit annexed, as 201, 3001, &^c. ; observing 
to set the first product figure one more place to the left of the 
units in the multiplicand than there are intervening O's in the 
multipUer. 

31. A bought of £, 475 acres of land at 31 dollars per 
acre, 236 acres of which he sold to C at 18 dollars, and the 
remainder to D at 41 dollars per acre. What did A gain or 
Icme by these transactions ? Ans, Lost 678 dollars. 

32. An importer bought 124 bales of linen ; each bale 
contained 24 pieces, and each piece 21 yards. What was 
the whole number of pieces ? and the whole number of yards ? 

Ans, 2976 pieces; 62496 yards. 

33. A farmer has three tracts of land. The first and 
second contain 280 acres each, and the third contains twice as 
much as both the other two ; how many acres does the 
farmer own ? and what would the whole amount to at 20 1 
dollars per acre ? Ans, 1680 acres ; 337680 dollars. 

34. A gave B 3 horses, and 31 head of cattle, for 51 bar- 
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rels of flour, and 301 barrels of corn. A sold the flour at 6 
dollars, and the corn at 3 dollars, a barrel ; while B sold his 
horses at 120 dollars, and his cattle at 17 dollars, each. 
"Which of the two gained by the trade ? and how much 1 

Ans. A gained 322 dollars. 

35. A has 339 acres of land, and B has 240 acres. Allow- 
ing each tract to be worth 54 dollars per aero, how much 
does the whole value of A' s land exceed that of B's 1 

The value of A's land exceeds the value of B's by the pro- 
duct of 54 dollars multiplied by the excess of 339 above 240 ; 
that is, by 54 dollars X 99. 

5400 
54 
Ans. 5346 dollars. 

IVhen the Midtiplier is any number of 9* By the operation 
may be abbreviated thus : — annex as many O's to the multi- 
plicand as there 9*s in the multiplier, and from the result sidrb- 
tract the multiplicand. 

In this example, the annexing of 00 to the 54 produces 
100 times 54 (29) ; .then 54 subtracted leaves 99 times 54. 

36. What would be the sum of the products obtained by 
multiplying 375 dollars by 9, five hundred and thirty seven 
dollars by 99, and six hundred and forty one dollars by 999 T 

Ans. 696897 dollars 

37. An ironmonger bought 99 tons of iron at 39 dollars 
per ton, 19 tons at 43 dollars per ton, and 20 tons at 40 
dollars per ton. What would he gain or lose by selling the 
whole at 41 dollars per ton] 

Ans. He would gain 180 dollars. 

38. A merchant bought 290 yards of cloth at 9 dollars per 
yard. Having sold 137 yards of it, at 14 dollars per yard, 
and 81 yards, at 15 dollars per yard; what would he make 
on the whole by selling the remainder at 16 dollars per 
yard? Ans. 1675 dollars. 
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39. A planter sold 139 bales of cotton, at an average of 
41 dollars per bale. Out of the proceeds he bought 29 
mules, at 100 dollars each, and 4 pair of oxen, at 81 dollars 
a pair ;*what sum had he leil from the sale of his cotton? 

Ans, 2475 dollars. 

40. A sends to market 209 tons of coal ; B sends as much 
as A, wanting 10 tons; and sends as much as A and B 
together. What is each man's proceeds of sale, at 13 dollars 
per ton ? Ans. A's 2717 dollars ; B's 2587 ; C's 5304. 

41. A farmer bought land from A at 60 dollars an acre, 
and the same quantity from B at 85 dollars an acre. The 
whole amounted to 53215 dollars ; how many acres did he 
huy fiom each ? 

To buy one acre from each, required 60 dollars -|- 85 dol- 
lars, that is, 145 dollars ; then the number of acres bought 
from each, is the number of times that 1 45 i^ contained in 
53215. 

145) 53215 (367 acres. 
971 
1015 
0000 

The operation of dividing, by several figures, may be o^dre- 
viatedy by subtracting the products of the divisor and quo- 
tient figures mentaUy, In thus subtracting, we add as many 
tens as may be necessary to the upper figure, and then add 
as many units to the next product. Thus, 

We say 145 in 532, 3 times ; 3 times 5 is 15 ; 15 from 22 
leaves 7, which we. set down ; 3 times 4 is 12, and 2 make 
14 ; 14 from 23 leaves 9 ; 3 times 1 is 3, and 2 make 5 ; 
5 fix)m 5 leaves nothing. 

Bnnging down the 1 from the dividend, we say 145 in 

971, 6 times ; 6 times 5 is 30 ; 30 from 31 leaves 1 ; 6 timei 

3 
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4 is 24, and 3 make 27 ; 27 from 27 leaves ; 6 times 1 ii 
6, and 2 make 8 ; 8 irom 9 leaves 1. 

Bringing down the 5 from the dividend, we proceed in the 
same manner as before, and find no remainder. 

42. A planter has 2280 dollars to lay out for mules and 
oxen ; and wishes to purchase the same number of each. If 
he pay 65 dollars a head for mules, and 30 for oxen, how 
many of each can he buy ? Ans, 24 of each. 

43. A merchant sold cloth for 423 dollars, cotton for 125 
dollars, and silk for 300 dollars ; and invested the whole pro- 
ceeds in sugar at 12 dollars per barrel. How many barrels 
of sugar did he purchase? Ans, 70j®^ barrels. 

44. How many yards of cloth at 7 dollars a yard, at 8 
dollars a yard, and at 9 dollars a yard — the quantity of each 
kind to be the same — could be purchased for 1800 dollars? 

Ans, 75 yards of each kind. 

45. A person who undertook a journey of 1000 miles, 
traveled the first 7 days at the rate of 35 miles per day. 
How long will he be in accomplishing the remaining distance, 
at the rate of 33 miles per day % Ans. 22f f days. 

46. In how many days could 10 men accomplish the same 
amount of work that 13 men could perform in 349 days? 

One man would do the work in 13 times 349 days, and 
10 men would do it in ^ of the time in which one man 
would do it. Ans. 453^ days. 

47. How long should 12 teams be employed in doing an 
amount of hauling which 23 teams could accomplish in 65 
days? Ans, 124^7^ days. 

48. A company of 100 men have provisions sufiicient for 4 
months. If 33 men leave the company, how long will the 
same provisions suffice the remainder? Ans. 5||- months. 

49. If 27 barrels of fiour be worth 135 dollars, what are 
350 barrels worth, at the same price per barrel? 

Ans. 1750 dollars. 
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60. If 39 acres of ground produce 2184 bushels of com, 
How many bushels will 280 acres produce at the same rate ? 

Atzs. 15680 bushels. 

51. A merchant bought 250 yards of cloth for 1750 dol- 
lars, and sold 133 yards of it at the same price at which he 
bought it. What did the cloth sold amount to 1 

Ans, 931 dollars. 

52. A gentleman having on hand 6975 dollars, bought 5 
pair of oxen, at 45 dollars a pair, and paid the remainder of 
his money for 230 acres of land. What was the price of the 
land per acre ? Ans. 29^^ dollars. 

53. A cistern which holds 10000 gallons, is to be filled 
with water by 3 pipes discharging into it. The first pipe- 
discharges 200 gallons per hour, the Second and third each 
150 gallons per hour; in what time will the three pipeS; 
running together, fill the cistern ? Ans. 20 hours. 

54. A carpenter can earn 45 dollars a month, but his ne- 
cessary expenditures are at the rate of 24 dollars a month. 
He wishes to purchase a certain lot of ground, which con- 
tains 19 acres, and is held at 35 dollars per acre; in what 
time may he save enough to make the purchase ? 

Ans. 31^ months. 
65. A plantation containing 1200 acres was exchanged for 
another containing 1000 acres, and worth 96 dollars an acre. 
At what price per acre was the first plantation rated ? 

Ans. 80 dollars. 

56. A gentleman having on hand 5730 dollars, purchased 
23 shares of bank stock, at 109 dollars a share, and divided 
the remainder of his money equally between three benevolent 
institutions. What sum did each institution receive ? 

Ans. 1074 J dollars. 

57. An army of 5000 men has provisions for 6 months. 
If 2500 more be added to this army, how long will the same 
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stock of provisions supply the whole number, without any 
change of rations ? Ans, 4 months. 

58. A farmer sold wheat for 900 dollars, com for 274 
dollars, and other produce for 329 dollars. Out of these pro- 
ceeds he bought three pair of oxen, at 55 a pair, and paid 
the remainder for 65 acres of land ; what did the land cost 
him per acre 1 Ans, 20|^ dollars. 

59. A bought a piece of ground for 1080 dollars, which 
was at the rate of 27 dollars per acre ; and B purchased 3 
tracts, each containing 125 acres, for 18750 dollars. What 
quantity did A purchase ? And what did B pay per acre ? 

Atzs. 40 acres; and 50 dollars. 

60. A cistern whose capacity is 15000 gallons, is supplied 
with water by two pipes, each discharging 325 gallons per 
hour ; but, by leakage, the cistern loses, during the time of 
filling, at the rate of 100 gallons per hour. In what time 
would the two pipes fill the cistern ? Ans. 27^^ hours. 



CHAPTER III. 

FRDIE NUUBBaS. COKUON MEASDKE.— COMMON MULTIPLE. 

PRIME NUMBERS. 

(47.) A Prime Number is one which is not the product of 
two numbers, each greater than a unit. 

A composite number is one which is the product of two 
numbers, each greater than a unit. 

Thus 5 is a prime number ; and 6 is a composite number, 
since 6 is the product of the factors 2 and 3. 

Ib 2 SL prime, or a composite number 1 la 3 a prime, or a composite 
numberl 41 61 131 151 181 251 
Name all the prime numbers from 1 to 49. 

An even number is one which can be divided by 2, with- 
out a remainder ; and an odd number is one which cannot 
be divided by 2, without a remainder. 

Name all the even numbers to 50. — ^The odd numbers to 55. 
Are all prime numbers odd, or even numbers t Are composite num- 
bers odd, or even numbers 1 

Decomposition of Numbers. 

(48.) Decomposing a composite number consists in re- 
solving it into its prime factors, that is, into factors each of 
which shall be a prims number. 

Thus 6 is decomposed when it is resolved into 3x2; 

8 is decomposed when it is resolved into 2x2x2. 

What arc the |7rtm«/ac/or» of 121 What are the prime factors of 181 
What are the prime factors of 50 1 What are prime factors of 75 1 
What are the prime factors of 631 Wliat are the prime factors of 9C ' 
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The following are some of the Prime Numbers :- 



1 


31 


79 


137 


193 


257 


317 


389 


457 


523 


601 


661 


2 


37 


83 


139 


197 


263 


331 


397 


461 


541 


607 


673 


3 


41 


89 


149 


199 


269 


337 


401 


463 


547 


613 


677 


5 


43 


97 


151 


211 


271 


347 


409 


467 


657 


617 


683 


7 


47 


101 


157 


223 


277 


349 


419 


479 


563 


619 


691 


11 


53 


103 


163 


227 


281 


353 


421 


487 


669 


631 


701 


13 


59 


107 


167 


229 


283 


359 


431 


491 


671 


641 


709 


17 


61 


109 


173 


233 


293 


367 


433 


499 


577 


643 


719 


19 


67 


113 


179 


239 


307 


373 


439 


503 


587 


647 


727 


23 


71 


127 


181 


241 


311 


379 


443 


509 


593 


653 


733 


29 

' 77 


73 


131 


191 


251 


313 


383 


449 


521 


599 


659 


739 



RULE IX. 

(49.) To resolve a Composite Number into its Prime 

factors. 

1. Divide the given numher hy any prime number, greater 
than unity, that will divide it without a remainder. 

2. Divide the quotient in like manner ; and bo on, until 
the quotient hecomes a prime number. The several divisors 
and the last quotient will he the prime factors of the given 
numher, 

EXAMPLE, 

To resolve 210 into its prime factors. 

2 )210 
3)105 



5)35 



The prime divisor 2 resolves 210 into 2 X 105 (37) ; the 
divisor 3 resolves 105 into 3 X 35 ; the divisor 5 resolves 35 
into 5x7; hence 2lO is resolved into 2x3x5x7. 
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E XERC ISE8. 

1. Besolve 735 into \X% prime factors, 

Ans. 6, 7, 3, and 7 

2. Resolve 330 into its prime factors. 

Ans, 2, 3, 5, and 11. 

3. Resolve 510 into its prime factors. 

Ans. 2, 3, 5, and 17. 

4. Resolve 390 into its prime factors. 

Ans. 5, 2, 3, and 13. 

5. Resolve 550 into its prime factors. 

Ans. 5, 2, 5, and 11. 

6. Resolve 930 into its prime factors. 

Ans. 2, 3| 5, and 31. 

7. Resolve 1330 into its prime factors. 

Ans. 2, 5, 7, and 19. 

8. Resolve 1610 into its prime factors. 

Ans. 2, 6, 7, and 23. 

9. Resolve 4350 into its prime factors. 

Ans. 2, 3, 5, 5, and 29. 

10. Resolve 6020 into its prime factors. 

Ans. 2, 2, 6, 7, and 43. 

COMMON MEASURE. 

(50.) One number is called a measure of another, if it is 
contained in the other a number of times, without a remain' 
der; and 

A Common Measure of two or more numbers, is any num- 
ber that is contained in each of them a number of times, with- 
out a remainder. 

Thus 3 is a common measure of 12 and 15. 

Name a common measure of 18 and 27. Name a common meaiure of 
32 and 48. Of 12, 18, and 30. Of 36, 54, and 72. 
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Greatest Common Measure, 

(51.) The Ghreatest Common Measure of two or more 
numbers, is the greatest number that is contained in each of 
them a number of times, without a remainder. 

Thus 9 is the greatest common measure of 18 and 27. 

What is the greatest common measure of 16 and 241 What is the 
greatest common measure of 30 and 40 1 What is the greatest com- 
mon measure of 8, 12, and 32 1 Of 20, 60, and 80 1 

When two numoers have no common measure but unity ^ 
they are said to be prime to each other ; thus 16 and 21 are 
prime to each other. 

A common measure is sometimes, though not so properly, 
called a common divisor; and the greatest common mea- 
sure, the greatest common divisor, 

RULE X. 

(52.) To find the Corrmum ,M^sures of ttao or more 

numbers, 

1. Resolve each number into its 'prime factors ; and select 
those factors which are common to all the numbers, 

2, Any onCy or the product of any two or rruney of these 
common factors, will be a common measure — and the pro- 
duct of all these common factors will be the greatest com 
mon measure, of the given numbers. 

EXAMPLE. 

To find the comm^on measures of 

390, 930, and 4350. 
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• By rjesolying each number into its prime factors, we find 

390 = 2 X 3 X 5 X 13; 
930 = 2 X 3 X 5 X 31 ; 
4360 =2x3x5x5x29; 

The factors which are common to the three given num- 
hersy that is, found in each of those numbers, are 2, 3, and 5. 

Then each of these common factors is a common measure 
of the given numbers; also 2x3 = 6, 2x5 = 10, and 
3 X 5 = 15 are common measures; and 2 x 3 x 5 = 30 
is the greatest common measure. , 

• 

E XBB.0 ISE S. 

1. Find the greatest common measure of 252, 180, and 
288. Ans. 36. 

2. Find the greatest common measure of 120, 144, and 
168. Ans. 24. 

3. Find the greatest common measure of 240, 336, and 
432. Ans. 48. 

4. Find the greatest common measure of 392, 504, and 
560. Ans. 56. 

5. Find the greatest common measure of 504, 567, and 
630. Ans. 63. 

6. Find the greatest common measure of 336, 588, and 
756. Ans, 84. 

7. Find the greatest common measure of 288, 480, and 
672. Ans. 96. 

8. Find the greatest common measure of 460, 1035, and 
1150. Ans. 115; 

9. Find the greatest common measure of 620, 1116, and 
1488. Ans. 124. 

10. Find the several common measures of 42, 210, and 
126. Ans. 2, 3, 7, 6, 14, 21, and 4? 

8* 
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(53.) Another Method of finding the Grreatest Common 
Measure of two or more numbers. 

1. Divide the least number into each of the others. 

2. Take the divisor and remainders for a new set of num- 
bers, with which proceed as before ; and so on, until there is 
no remainder. The last divisor will be the greatest com- 
mon measure of the given numbers. 

Thus, to find the greatest common measure of 390, 930, 
and 4350. 

390)930(2 . 390)4350(11 

150 remainder. 60 remainder. 

60)150(2 60)390(6 

30 remainder. 30 remainder. 

30)60(2 

no remainder. 

The Ubst divisor t 30, is the greatest conmion measure re- 
quired. 

When two or more remainders are equal, only one of them 
must be used in the next division. 

For finding the Greatest Common Measure, this method is 
preferable to that by Rule X. — Its correctness depends on the 
principle, that 

The Greatest Common Measure of two or more numbers, 
is the same as that of the least of those numbers and the 
remainders, if any, afler dividing the least number into each 
of the others. 

Take, for example, the numbers 12 and 28, or 

12, and 12 X 2+4. 

It is plain that any measure of 12, will also measure 
12 X 2 ; and, measuring 12 x 2, if it measure 12 X 2 + 4, 
It must also measure 4. 
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Hence there can be no common measure of 12 and 
12 X 2+4 which is not a commxm measure of 12 and 4 ; 
the greatest common measure, therefore, of 12 and 4 is the 
greatest common measure of 12 and 28. 

But 4 is the remainder afler dividing 12 into ^8 ; hence 
the principle above stated is true for two numbers; and 
in like manner it may be proved for any three- or more 
numbers. 

To show the application of this principle to the preceding 
method. — The last divisor is the greatest measure of itself ; 
hence it is the greatest common measure of the preceding 
divisor and remainders^ and therefore of the next preceding 
divisor and remainders^ and so on ; it is therefore the great* 
est common measure of the givers numbers, 

11. Find the Greatest Common measure of 324 and 480. 

Ans, 12. 

12. Find the greatest common measure of 972 and 1260. 

Ans. 36. 

13. Find the greatest common measure of 744 and 1680. 

Ans. 24. 

14. Find the greatest conunon measure of 636 and 1080. 

Ans. 12. 

15. Find the greatest common measure of 375 and 1100. 

Ans. 25. 

16. Find the greatest common measure of 120 and 1440. 

Ans. 120. 

17. Find the greatest common measure of 780 and 1560. 

Ans. 780. 

18. Find the greatest common measure of 720, 1008, and 
1152 Ans. 144. 
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COMMON MULTIPLE. 

(64.) Oue number is called a multiple of another, if it 
contains the other a number of times, without a remainder ; 
and 

A Common Multiple of two or more numbers, is any 
number that contains each of them a number of times, with- 
out a remainder. 

Thus 30 is a common multiple of 10 and 6. 

Name a common multiple of 5 and 8. Name a common multiple of 
6, and 11. Of3, 4, and8. Of 4, 3, and 6. Of 2, 5, and 10. 

Least Common Multiple, 

(55.) The Least Com/mon Multiple of two or more num- 
bers, is the smallest number that contains each of them h, 
number of times, without a remainder. 

Thus 15 is the least common multiple of 3 and 5. 

What is the Uast common multiple of 4 and 5 1 What is the least 
common multiple of 3 and 6 ? Of 2, 3, and 51 Of 3, 4, and 6 t 

When one number is a measure of another, the latter is a 
multiple of the former. Thus 6 is a measure of 30, and 30 
is a multiple of 6. 

RULE XI. 

(56.) To find the Least Common Multiple of two or 

more numbers. 

1. Set the numbers in a line from lefl to right, and divide 
two or more of them by any prime num>ber, greater than 
unity, that will divide them without a remainder. 

2. Set the quotients and the undivided numbers in a line 
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1}elow, and divide them, as before ; and so on, until no two 
numbers in the lowest line can be so divided. 

3. Multiply together the divisors and numbers in the 
lowest line, for the least common multiple of the given 
numbers. 

^^ If no tiao of the given numbers can be divided as 
above, the product of all tho given numbers will be their 
least common multiple. 

EXAMPLE. 

To find the least common multiple of 6, 12, and 15. 

2 )6 12 15 

3 )3 6 15 

12 5 

2 X 3 X 1 X 2 X 5 = 60, the least common multiple 
of the given numbers. 

The divisors 2 and 3 resolve the given numbers into their 
prime factors ; and by using the same divisor for two or nrwre 
of the nwmherSy we obtain the smallest ccUection of prime 
factors out of which can be produced each of the given num- 
bers ; that is, we thus obtain the factors of the least common 
multiple. 



Any number of common multiples of given numbers 
may evidently be found, by multiplying their least common 
multiple by 2, 3, 4, &c. 



EXERCISES. 



1. Find the least common multiple of 4, 7, 9, and 21. 

Ans. 252 

2. Find the least common multiple of 3, 9, 12, and 15. 

Ans, 180 
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3. Find the least common multiple of 4, 6, 8, and 10. 

Am. 120. 

4. Find the least common multiple of 6, 4, 12, and 20. 

Ans. 60. 

5. Find the least common multiple of 8, 7, 10, and 14. 

Ans. 280. 

6. Find the least common multiple of 5, 6, 10, and 24. 

Ans. 120. 

7. Find the least common multiple of 5, 10, 13, and 24. 

Ans. 1560. 

8. Find the least common multiple of 2, 7, 13, and 15. 

Ans. 2730. 

9. Find the least common multiple of 6, 7, 2, and 17. 

Ans. 714. 

10. Find the least common multiple of 11, 4, 5, and 19. 

Ans. 4180. 

11. Find the common multiples of 6, 14, 20, 8, 12, and 24. 

Ans. 840, 1680, 2520, &c. 

MISCELLANEOUS EXERCISES 

ON PRIME FACTORS, COMMON MEASURES, AND COMMON 

MULTIPLES. 

1* An agriculturist has 2145 hushels of wheat, with which 
he wishes to fill a number of sacks of equal capacity. What 
are the several smallest capacities, either of which would 
meet the requisition ? 

Each of the required capacities must be a prime factor or 
divisor of the given number of bushels. 

Ans. 1, 3, 5, 11, or 13 bushels. 

2. A farmer has 66 bushels of corn, and 90 of wheat, 
which he wishes to put into sacks of equal size, and without 
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mixing the two kinds of grain. How many bushels must 
each sack contain 1 

Each sack must evidently contain a convnum measure of 
66 and 90 bushels. Arts, 2, 3, or 6 bushels. 

3. How many acres of land would admit of being divided 
into a number of farms containing 150, 200, or 250 acres, 
each ? 

The required number of acres must evidently be a cotrmum 
multiple of the given numbers. 

Ans, 3000 acres, or 6000 acres, &c. 

4. An upholsterer has 125 yards of carpeting of one kind, 
175 of another, and 225 of another. He wishes to divide 
the whole into pieces of equal length, and the longest that 
can be obtained ; what must be the length of each piece ? 

Ans, 25 yards. 

5. A certain school consists of 132 junior, and 99 senior 
students. How might each of these two classes be divided, 
so that the whole school should be distributed into equal sec- 
tions? Ans, Into sections of 3, 11, or 33. 

6. "What is the smallest sum of money for which a person 
could purchase, either a number of mules at 32 dollars a head, 
or a number of cows at 14 dollars a head, — the same sum to 
be employed in either purchase ? Ans, 224 dollars. 

7. A can build 7 rods of fencing in a day, B can build 9 
rods, and 12 rods, in a day. What amount of fencing 
would afibrd a number of full days' work for any one of the 
three ? Ans, 252, 504, or 756 rods, &c. 

8. A gentleman has a piece of ground, the sides of which 
measure 225 feet, 297 feet, and 369 feet. He wishes to 
enclose it with a fence having panels of uniform length ; 
what is the longest panel that can be used for that purpose? 

Ans. 9 feet. 
9l "What is the smallest sum for which I could purchase a 
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nnmber of plows at 14 dollars each, or a number of carts at 
30 dollars each, or a number of wagons at. 90 dollars each, — 
allowing the whole sum to be expended in either purchase ? 

Ans. 630 dollars. 

10. If one team can haul to market 10 barrels of flour, 
another 12 barrels, and another 15 barrels ; what nimiber of 
barrels would make a number of full loads for any of the 
three teams? Ans. 60, or 120 barrels, <fec. 

11. Having 140 acres of land at one place, and 252 at 
another, I wish to divide the whole into fields which shall be 
of equal size, and the largest that will meet such requisition. 
What must be the number of acres in each field ? 

Ans. 28 acres. 

12. A wine merchant has 111 gallons of Madeira, 185 
gallons of Fort, and 259 gallons of Malaga, with which he 
wishes to fill a number of casks, and without mixing the 
different kinds of wine. What must be the contents of each 
cask 1 Ans. 37 gallons. 

13. Three regiments of soldiers, containing, respectively, 
1538 men, 2307 men, and 3845 men, are to be formed, sepa- 
rately, into battalions, the largest that will admit the same 
number of men in each. What must be the number in each 
battalion 1 Ans. 769 men. 

14. A and £ purchased horses at the same rate per head ; 
A's. horses amounted to 623 dollars, and £'s to 1068 dollars ; 
what was the number purchased by each 1 

Ans. 7 by A; 12byB. 

15. How many bushels would fill a number of barrels, 
each containing 3 bushels, or a number of sacks, each con- 
taining 4 bushels, or a number of casks, each containing 14 
bushels, — the quantity to be the same in each case 1 

Ans. 84, or 168 bushels, &c. 

16. What is the smallest sum for which I could purchase 
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a number of mules, at 75 dollars a head, or a number of 
horses, at 125 dollars a head ? and what number of each 
could I purchase for that sum 1 

Ans. 375 dollars ; 5 mules, or 3 horses. 

17. A has 413 dollars, B 531 dollars, and C 590 dollars ; 
and they agree to purchase oxen at the same price per head, 
provided each man can thus invest all his money. How 
many oxen can each man purchase ? 

Ans. A, 7 ; B, 9 ; and C, 10. 

18. For what sum could I hire workmen, for one month, 
at 15 dollars, 21 dollars, or 24 dollars each, allowing the 
whole sum to be thus expended ? 

Ans. 840, or 1680 dollars, &c. 

19. Three hundred and eighty-five Irishmen, 455 French- 
men, and 700 Germans are to be ferried over a river. What 
are the largest equal companies into which they may all be 
divided, so that those of the same nation shall go over 
together ? Ans. Companies of 35. 

20. A, B, C, and D start together, and travel the same 
way around an island which is 600 miles in circuit ; A goes 
20 miles per day» B 30, C 25, and D 40. How long must 
their joumeyings continue, in order that they may all come 
together again ? Ans. 120 days. 



CHAPTER IV. 

FRACTIONS. 

(57.) A Fraction is one or more of the equal parts into 
which any quantity may be supposed to be divided. 

One half is one of the two equal parts of any quantity ; 
two thirds are two of the three equal parts of any quantity ; 
and so on. 

What is meant by one third 7 One fourth 7 Three fourths 7 
What is meant by one fifth 7 Two fifths 7 Tout fifths 7 

What is meant by one sixth 7 Three sixths 7 Five sixths 7 

Any quantity consists of how many heUves of that quantity 1 Of how 
many thirds 7 Of how many fourths 7 Of how many tenths 7 Of how 
many hundredths 7 

Numerator and Denominator, 

(58.) The numerator of a Fraction is the number of equal 
parts in the fraction : the denominator shows the number 
of such parts in the whole quantity divided. 

Thus in |-, three fourths, 3 is the numerator, and 4 the 
denominator. 

In the fraction ■}, which number is the numerator 7 and what does it 
show 1 Which the denominator 1 and what does it show 1 In -1 1 In ^ 1 

The numerator and denominator are called the terms of the fraction 

» 

Fractions express Division, 

(59.) Every fraction is equal to its numerator divided by 
its denominator, 

* 
Thus the fraction |- is the quotient of 4 divided by 9, since 

it expresses the part that 4 is of 9, (34). Hence also 
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Every fraction is equal to that part of its numerator which 
is denoted by the reciprocal of its denominator (35). 

|- is equal to ^ of 4 ; four ninths of any quantity is ^ of 
4 such quantities. 

I of 1 is what part of 61 ^ of 1 is what part of 7 1 
•^ of 1 is what part of 3 1 -^ of 1 is what part of 5 1 

Proper and Improper Fractions. 

(60.) A proper fraction is one whose numerator is less 
than its denominator ; and whose value is therefore less 
than a unit or whole one. 

^, |-, f, &c. are proper fractions. 

(61.) An improper fraction is one whose numerator is 
equal to, or greater than, its denominator. Its value in units 
is found by dividing its numerator by its denominator. 

Thus I is an improper fraction ; and its value in units is 
2J (59). 

What is the value in units of f- 1 What is the value of | ^ 
What is the value in units of ^ 1 What is the value of ^ 1 
What is the value in units of -^ 1 What is the value of ^ 1 

Integral and Mixed Numlters. 

(62.) An integral number, or simply an integer, is a 
number in which there is no fraction; as 1, 3, 5, 6cc, 

A micced number consists of an integer and a fraction : 
as 5}. 

(63.) An integer is made an improper fraction by taking 
any number for a denominator, and multiplying the integer 
by that number for a numerator. 

Thus the integer 3 is equal to y, ^, f , or J^, &c. 
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The integer 4 is equal to how many halves 1 — how many thirds 1 
The mteger 5 is equal to how many thirds ? — ^how many sixths 7 

(64.) A mixed nvmber is made an- improper fraction, by 
multiplying its integer by the denominator annexed, and 
adding the nv/merator to the product, for a numerator to be 
placed over said denominator. 

Thus 3| is equal to J^; the numerator 17 being 5 X 3 + 2. 

3^ is equal to hpw many 4th8 1 4-| is equal to how many 7ths 1 
5^ is equal to how many lOths ? 6^ is eiqual to how many 12th8 1 
7f is equal to how many Oths 1 9^ is equal to how many lOths ^ 



Constant vahce of a Fraction. 

(66.) The value of a Fraction remains the same, when its 
numerator and denominator are both multiplied, or both 
divided, by the sam^e number. 

Thus f is equal to i^ = f. 

For if any quantity were divided into ^fourths, each one 
of these fourths, divided into two eqtud parts, would make 2 
eighths of the quantity ; then 3 fourths would make 6 
eighths. 

•| is equal to how many lOths ? — ^how do you prove it 1 
•| IS equal to how many ISths 1 — how do you prove it 1 

The preceding principle also follows from regarding a Frac- 
tion as the quotient of its numerator divided by its denomi- 
nator (59) (38). 
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REDUCTION OF FRACTIONS. 

(66.) The reduction of a quantity, in general, consists in 
changing its expresstofif without altering its value. 

Thus the mixed number 3f may be reduced to the vntpro- 
per fraction ^. (64). 

» 

A fraction is reduced to its lowest term when its numerator 
and denominator are made the smallest that will express the 
value of the given fraction. 

Thus ^ reduced to its lowest terms is J, — found by divi- 
ding 27 and 36 both by 9, which is their greatest common 
measure (65). 

RULE XII. 

(67.) To reduce a Fraction to its Lowest Terms. 

1. Divide both terms of the fraction by their greatest 
comwrwn measure ; the quotients will be the lowest terms of 
the given fraction. Or 

2. Divide both terms by any common measure^ and the 
quotients by any common measure, and so on, until the quo- 
tients become 'prvme to eqch other, 

EXAMPLE. , 

To reduce -^^ to its lowest terms. 

The greatest common measure of 90 and 120 is 30 (53), 
by which we divide both terms of the given fraction. This 
does not alter the value of the fraction (65). 

Or, we might divide, successively, by 10 and 3 (44). 
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EXERCISES. 

1. Beduce ||- and f^ to their lowest tenns. 

Ans, J and f . 

2. Beduce f^ and ff| to their lowest terms. 

Ans. ^ and |-. 

3. Reduce |4 and JJ| to their lowest terms. 

Ans. -^ and ^. 

4. Reduce |^ and ^^ to their lowest terms. 

Ans, ||- and ^. 

5. Reduce -I} and Jl^ to their lowest terms. 

Ans, ^ and ^. 

6. Reduce |^ and 4H ^ ^^^^ lowest terms. 

-4n5. ||- and -ff^. 
7 Reduce fJJ and |^ to their lowest terms. 

Am. ,% and iff- 

Common Denominator. 

(68.) Two or more fractions are said to have a common 
denominator, when they have the sam>e number for a de- 
nominator. 

Thus f , f , and f have a coimnon denominator. 

Two or more fractions are reduced to their least common 
denominator, when their common denominator is made the 
smallest by which the value of each fraction can be expressed. 

The fractions \ and |- are reduced to their least comfnon 
denominator, when these fractions are made -^ and •}<|, re- 
spectively. This is done by multiplying both terms of the 
first by 3, and both terms of the second by 2 (65). 

The least common denominator, 12, is the least commoTt 
multiple of the given denominators 4 and 6. 
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t 

RULE XIII. 

(69.) To reduce two or more Fractions to a Com/mon 

Denominator, 

1. Multiply each numerator by all the denominators ex- 
cept its own, for the new numerators ; and multiply all the 
denominators together, for a common denominator. 

2. If the least common denominator he required, — take 
the least common multifile of the given denominators, for the 
common denominator. Divide this multiple by each given 
deTwminator^ and multiply the quotient by the corresponding 
numerator, for the new numerators. 

EXAMPLES. 

1. To reduce §-, |^, and |- to a common denominator. 
For the new numerators^ we have 

2x6x8 = 96; 5x3x8 = 120; 7x6x3=126, 

and for the comnnon denominator^ 3 x 6 x 8 = 144. 
The given fractions thus become 

TXr» ilT' *^^ tH» respectively. 

2. To reduce the same fractions, f , *|-, \ to their least 
com/mon denominator. 

The least common multiple of the given denominators is 
2^ (56) ; then 24 is the common denominator required ; and 
the new numerators are 

r24-i-3)x2=16; (24-i. 6)x 5 = 20 ; (24-f-8)x 7=21 
The given fractions are thus reduced to 

^, §}, and §^, respectively. 
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This method will not always find the least common deno- 
minator, miless each of the given fractions is in its lowest terms. 

Thus, in the preceding Example, if we take \^ instead of 
its equal |-, the least common multiple will he 48, which, as 
has heen seen, is not the least common denominator hy which 
the equivalent of each fraction can he expressed. 

The values of the fractions are not altered in reducing 
them to a common denominator, hecause hoth terms of each 
fraction are, in the operation, multiplied hy the same num- 
hers, (65). This will be evident upon inspecting the pre- 
ceding Examples. 

EXERCISES. 

1. Beduce |-, f, and f to a common denominator. 

^ns. ^8^, T^, and T^ff- 

2. Heduce f , |^, and yj to a common denominator. 

Arts 851 260 «„J 360 

3. Reduce |-, ^, and -^ to a common denominator. 

i4^c 420 S76 n„^ 168 

jxns, -g-jTy, -g^, ana -^y^, 

4. Beduce ^^ f , and |^ to a common denominator. 

^^- 1^. +11' and ffi. 

5. Keduce j, |-, and ^ to the least common denominator. 

Ans. if, ff , and f}. 

6. Reduce |-, |^, and -^ to the least common denominator. 

^^*- fi' M' and fj. 

7. Reduce |^, |^, and -^ to the least common denominator. 

^w*. M' l^» and fi. 

8. Reduce ^, -^j and ^ to the least common denomi- 
nator. 

-4«5. M» tt» and If 
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ADDITION or FRACTIONS. 

(70.) The Sum of two or more Fractions is found by meani 
of a common denominator. 

m 

For example, to find the Sum of |- and f . 

These fractions are equal, respectively, to -^^ and ^^ ; the 
sum of 8 twelfths and 9 twelfths is |^, equal to 1^^ ; then 

What is the Sum of ^ and ^'i What is the Sum of ^ and } 1 
What is the Sum of f and f 1 Whatis the Sum of | and ^1 
What is the Sum of | and fl Whatis the Sum of | and ^ 1 



RULE XIV. 
(71.) For the Addition of Fractions. 

1. If the fractions have not a common denominator, re- 
duce them to a common denominator. 

2. Add all the numerators together, and place the Sum, as 
a numerator, over their common denominator. 

3.. Mixed numbers may be added under the form of inir 
proper fractions (64) ; or iheix fractional and integral parts 
may be added separately. 



EXAMPLE. 

• ... 

To add together the mixed numbers 7|-, 8|-, 15|. 

8 i = if 



15 f = 17 



8 

32i ft = 2i. 
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Seducing the fractional parts of the given numbers to 
their le&st common denominator (69), we^d them equal to 

j^, \^t and -j^, respectively. 

These fractions added together make f^, which is 2^ (61)i 
or 2^ ; and this sum added to the sum, 30, of the integral 
parts of the given numbers, makes the entire sum 32^. 

Instead of the precediikg method, we might reduce the 
given mixed numbers to the improper fractions 

V. ¥. ¥. (64), 

and then reduce these improper fractions to a corrmion deno- 
minator , <kc. ; but this would not be so convenient a method. 

ttJ^ In all subsequent Exercises, improper fractions in 
the Answers are to be reduced to integral or mixed numhers 
(61) ; and proper fractions to their lowest terms (67). 

BXERCISES. 

1. What sum should be paid for a vest at 4| dollars, and 
a hat at 5^ dollars 1 An^, 10|- dollars. 

2. What sum should be paid for a edrd of wood at 3^ dol- 
lars, a barrel of flour at 5|- dollars, and a shote at 2^ dollars ? 

Ans. llyy dollars. 

3. Bought a quantity of com for 15|- dollars, a ton of hfty 
for 13 dollars, and a lot of pork for 19|- dollars. What did 
the whole amount to? A7is, 48|- dollars. 

4. Sold wheat for 275 dollars, oats for 37| dollars, and 
ry« for 27f dollars. What did the whole amount to ? 

Ans. 339}|doUaM 
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6. A manufacturer sold four pieces of cloth. The first 
piece contained 39|- yards, the second 41|- yards, the other 
two each 93|- yards ; how many yards did he sell ? 

Ans, 267^ yards. 

6. A fairmer paid three laborers for a month's work as fol 
lows : to the first, 15^ bushels of corn ; to the second, '19^ 
bushels ; to the third 23|' bushels. How much corn did he 
pay them all ] Ans, 58f bushels. 

7. A person on a journey traveled the first day 31 miles ; 
the second and third each 29|- miles ; the fourti^ and fiflh 
each 27|> miles. How far did he go in the five days ? 

Ans, 145^ miles. 

8. A stage coach ran for two hours at the 'rate of 8y^ 
miles per hour, and for two hours more at the rate of 7 j 
miles per hour ; how far was that in the whole time 1 

Ans, 31 j^ miles. 

9. Bought of a grocer a sack of cofiee, for 13|- dollars ; a 
barrel of sugar for 18f dollars, and a keg of rice for 5-^ dol- 
lars. What suiA should be paid for the whole ? 

Ans. 37-^ dollars. 

10. Sold to A, 25 barrels of apples, for 56 j- dollars ; to B, 
30J barrels, for 75 dollars ; and to 0, lOf barrels, for 21|. 
dollars. Eequired the quantity sold, and the sum received. 

Ans. GG-J- barrels; 153|> dollars. 

11. Laid out for goods, at one time, ^ of a dollar ; at 
another time, 3f dollars ; at another, 21^ dollars ; and at 
another, 9f dollars. What was the whole sum disbursed ? 

Ans, 35^^ dollars. 

12. Bought in market a pound of bptter for 18| cents, i 
dozen eggs for 12^ cents, a quarter of veal for 5G|- cents, and 
a quart of peas for 6^ cents. What did the whole amount to \ 

Ans, 93| cents* 
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13. A merchant sold to one person, 4 yards of cloth for 24 
dollars ; to another, 9|- yards for 43-]^ dollars ; and to ano- 
ther, 13^ yards for 40 J- dollars. Required the quantity of 
cloth sold, and the sum received. 

Ans. 26 J- yards; I07.f-J dollars. 

14. On a journey I traveled the first day 41^ miles, the 
second 40|- miles, the third and fourth each 45 miles, the 
fifth and sixth each 39 J miles. What distance did I accom- 
plish in the six days ? Ans, 250^f miles. 

15. Bought of a farmer a quarter of beef for 8^ dollars, a 
cord of w«od for 2|- dollars, a ton of hay for 13 dollars, a 
quantity of corn for 18^ dollars, and a lot of bacon for 15| 
dollars. What did the whole amount to ? 

Ans. 58|- dollars. 

16. If I purchase from one person 5^ tons of coal, from 
another 13|- tons, from another 23 J tons, and from two others 
each 17 tons ; what will be the whole quantity purchased ? 

Ans. 75|^ tons. 

17. An upholsterer sold a lot of chairs for 37^ dollars, a 
set of window blinds for 18|- dollars, a bureau for 35 dollars, 
and three mattresses for 16^ dollars each. What did all 
these articles amount to ? Ans. 140|- dollars, 

1 8. A farmer bought at one time 97^ acres of land, for 
1000 dollars ; at another, 127f acres, for 1375^ dollars ; at 
another, 500f acres, for 6831 dollars; and at another 333^ 
acres, for 4013y\- dollars. What was the whole quantity of 
land that he purchased 1 and the sum that he paid for it ? 

Ans. 1058^ acres; 1 321 9 j^ dollars. 
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SUBTRACTION OF FRACTIONS. 

(72.) The Difference between two Fractions is found by 
means of a common denominator. . 

For example, to find the Difference between f and ^. 

These fractions are equal, respectively, to J|- and f f ; and 
14 thirty fifths taken from 20 thirty fifths leaves /j ; then 

What is the difference between ^ and -1 1 Between ^ and -J \ 
What is the difference between J and -^ 1 Between ^ and ^ 1 
What is the difference between ^ and ^^ 1 Between -^ and ^ 1 

A proper fraction is subtracted from an integer ^ by first 
subtracting the fraction from a unit^ and then subtracting a 
unit from the integer. 

Thus to subtract |^ from 7, we say, f from 1 or f leaves \, 
and 1 from 7 leaves 6 ; then 7 — f = 6|-, 



RULE XV, 

(73.) For the Subtraction of Frizctions. 

1. If the fractions have not a common denominator, reduce 
them to a common denominator. 

2. Subtract the less numerator from the greater, and place 
the remainder, as a numerator, over their common denomi- 
nator. 

3. A mixed number may be taken in subtraction under 
the form of an improper fraction (64) ; or its fractional 
and integral parts may be taken separately. 
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EXAMPLES. 

1. To subtract 25} from 439|. 

439 # = tV 
. 25 f = A 

Heducing the fractional parts of the given mixed numbers 
to a common denominator, we find then} equal to 

■jTj- and -^i respectively, 

As the -^j in the subtrahend, cannot be subtracted from 
the ^f in the minuend, we add a unitt that is, 12 twelfths, 
and say 9 twelfths from 20 twelfths leaves ^. We then 
add 1 to the 5, and say 6 from 9, &c. 

2, To subtract \H^ from 2745 

2745(1) 

1843 ^ 

901 f 

Hef e we annex, mentally, \, equal to a unity to the upper 
number, and say 2 sevenths from 7 sevenths leaves |-. Then 
1 to 3 makes 4 ; 4 firom 5, &;c. 

In the preceding Examples, the subtractions might have 
been performed, after reducing the given numbers to impro- 
per fractions, (63), (64), and these fractions to a common 
denominator ; but the methods which have been pursued are 
preferable. 

EXERCISES. 

1. From a barrel of wine which contained 31^' gallons, 
17J- gallons were drawn. What quantity remained in the 
barrel? Ans, 1 4 j^ gallons 
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2. If flour be purchased at 4^ dollars a barrel, and sold 
at 6| dollars a barrel, what will be the gain per barrel ? 

An$. 1^ dollars. 

3. A person who had to make a journey of 500} miles, has 
traveled 275| miles on his way. R&w far has he yet to go ? 

Ans, 224| mi^es. 

4. A farmer having 1000 acres of land, sells to one of his 
neighbors 479^ acres. How many acres will he have 
remaining ? Ans. 520y®^ acres. 

6. A manufacturer who had on hand 700|- yards of cloth, 
has sold 534 yards of it What quantity remains on hand ? 

Ans. 166|- yards. 

6. A merchant bought a quantity of provisions for 38|- 
dollars, and immediately sold the same for 48 dollars. What 
did he gain by the sale ? Ans. 9^ dollars. 

7. Bought coal at different times to the amount of 37 6| 
bushels. Having consumed 183 bushels of the same, what 
quantity of the coal is still on hand ? Ans. 193f bushels. 

8. A bought of B 75 yards of cloth ; of which he has sold 
18|^ yards to C, and 20|- yards to D ; how much of the cloth 
remains unsold ? Ans, 35| yards. 

9. A gentleman having 3000 dollars to divide among his 
three sons, gives 753^ dollars to the first, 1284 dollars to the 
second, and the remainder to the third. What sum does the 
third receive ? Ans. 962J dollars. 

10. If I should collect from A 200 dollars, from B and C 
each 175^ dollars, and then pay to D 56|. dollars ; how 
many dollars would I have remaining ? Ans. 494-J- dollars. 

1 1 . A merchant bought two pieces of cotton, each con- 
taining 34 1 yards, from which he has sold 18f yards. How . 
many yards has he lefl ? Ans. 50 yards. 

12. Bought 40 cordsrof wood for 81 J dollars. Having sold 
20 cords of the same for 45} dollars, what would I gain by 
celling the remainder for 43|- dollars ? Ans. 7} dollars. 
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13. From a tract of land containing 1300 acres a fanner 

sold, at different times, to the amount of d34|- acres. What 

quantity then remained in the tract ? 

Ans, 365|- acres. 

14. Out of the sum of 2345|^ dollars, which a person had 
collected, he paid 350 dollars for house rent, and 1 87 dollars 
for other expenses ; what sum had he remaining ? 

^m. 180 8| dollars. 

15. If two lots of ground, one of which was purchased for 

1354^ dollars, and the other for 800 dollars, should both be 

sold for 257 9|- dollars ; what would be gained or lost by the 

sale] 

Ans. 4 25 1 dollars gained. 

16. A manufacturer put into one bale 200 yards of cloth, 
and into another 187f yards. How many yards must be put into 
a third bale, so that the three together shall contain 500 yards? 

Ans. 112|- yards. 

17. A farmer who had raised 1000|- bushels of wheat, 

sold 320J bushels of his crop to A, 200|- bushels of it to B, 

and the remainder of it to C. How many bushels did 

purchase ? 

Ans. 479|- bushels. 

18. If a quantity of cloth be purchased for 321 J- dollars, a 

quantity of silk for 137 dollars, and a quantity of linen for 

93|- dollars ; what will be the gain or loss if the whole be 

sold for 600 dollars ? 

Ans. Gain 47|- dollars. 

19. Bought 350 acres of land for 4327} dollars. Having 
sold 137| acres for 1387|- dollars, I desire to know how many 
acres remain, and what will be the gain or loss on the whole 
if the remainder be sold for 2300 dollars. 

Ans. 212| acres ; 640| dollars loss. 
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MULTIPLICATION OF FRACTIONS. 

(74.) The Product from multiplying by a Fraction is thai 
part of the multiplicand which is denoted by the multiplier. 

The product of 20 multiplied by |-, for example, is 15, 
which is obtained by taking 3 fourths of 20, or 3 times -J- ol 
20, (26). 

The product, 15, is less than the multiplicand, 20; because 
the multiplier ^ is less than a unit. 

What is the product of 12 multiplied by ^ 1 Of 16 X 1 1 
What is the product of 15 multiplied by 1 1 Of 24 X J 1 
What is the product of 36 multiplied by J 1 Of 60 X ^ 1 

Compound Fractions 

(75.) A compound fraction is a fraction of a fraction ; and 
is therefore equal to the product of the two fractions. 

Thus f of |- is a compound fraction ; and is equal to 
f X f (74). 

RULE XVI. 
(76.) For the Multiplication of Fractions, 

1. Multiply the numerators together for a numerator, ana 
the denominators together for a denominator. 

2. An integer and a fraction are multiplied together, by 
multiplying the numerator^ or dividing the denominator, by 
the integer. 

3. A mixed number may be taken in multiplication under 
the form of an improper fraction (64) ; or its fractional 
and integral parts may be taken separately. 
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EXAMPLES. 

1. To multiply f X f ; that is, to iind f of |-. 

y X -J = ^. 

One 4th of 1 seventh of any quantity is evidently one 2Bth 
of the quantity ; then } of 5 sevenths is Jive 2Qths ; and \ 
of 5 sevenths is 3 times ^i;^ 28th8, which \& fifteen 28ths. 

The product is therefore obtained by multiplying the nu- 
meratord together, and the denominators together. 

2. To multiply xr by 6 ; that is, to find 6 times ^re 2^ths. 

Or, dividing the denominator by the integer 6 we obtain 

I = 1|., as before. 

Dividing the denominator multiplies the value of the f roc- 
tion, because the denominator ^s thus diminished. 

3. To multiply 5|- by 2^ ; that is, to find ttoice 5^, together 

with ^ of 5|-. 

5f X 2 = 111 

i of 6f =^ 

^^ 

We first say, tunce 2 thirds is 4 thirds^ equal to 1^ ; set 
down ^ ; twice 5 is 10, and 1 makes 11. 

Then, -jl* of 5 is 2, with 1 over ; this 1 is f, And added to 
th(B 1^, makes 5 thirds ; ^ of f is |- (75). 

The partial products 11^ and 2|- are added together, for 
the entire product. 

This last Example may also be performed by reducing the 
given numbers to improper fractions (64) ; then multiplying 
the numerators together, and the denominators, and reducing 
the product to units (61). 
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EXERCISES. 

1. ^. ) It should be paid for |- of a yard of linen, at the 
rate of { of a, dollar per yard ? 

If a y jid of the linen costs -J of a dollar, | of a yard will 
cost f of J of a dollar ; or •}• of a dollar X f (75). 

Ans, 1^ of a dollar 

2. What should be paid for f of a barrel of apples, if the 
whole barrel be worth -^ of a dollar 1 Ans, f o^ a dollar. 

3. A person owning -^^ of a tract of land, sells ^f of his 
share to A ; what part of the whole tract does A purchase 1 

Ans. ^ of the whole. 

4. What should be paid for |- of a pound of tea, at the 
rate of |^ of a dollar per pound ? Ans. -^^ of a dollar. 

5. A merchant owning ^ of a ship, sells f of his share to 
A, and the rest of it to B. What part of the ship does B pur- 
chase? Ans -^ of the ship. 

6. Bought f of an acre of ground, at the rate of 18 dollars 
per acre ; required the suqi to be paid for it. 

Ans. lOf dollars. 

7. Sold 25 bushels of clo^pr seed^ at 7} dollars per bushel ; 
what did it amount to ? Ans, 181^ dollars. 

8. In how many days ought one man to accomplish a 
work equivalent to what 12 men performed in 7^ days 1 

Ans. 87 days. 

9. What would be the profit on 75 barrels of flour, pur- 
johased at 3| dollars a barrel^ and 9Pld at 4^ dollars a barrel? 

Ans. .56^ dollars. 

10. What would be the value of* 3 pieces of cloth, each 
containing 25^ yards, at 6f dollars per yard ? 

Ans. 511^ dollars. 

11. In how many days ought one man to accomplish an 
tmdertaking which 17 men could perform in 13f days? 

Ans. 227| day*. 
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12. Find the distance a person would travel in 6-j|> days, 
allowing him to proceed for 3 days, at the rate of 30J miles 
per day, and the rest of the time at the rate of 27 miles per 
day. Ans. 185^ miles. 

13. Find the entire cost of ^ of a pound of pepper at ^ of 
a dollar a pound, f of a hundredweight of flour at 2^ dollars 
a hundred, and 2^ yards of cloth at 7 dollars a yard 1 

Ans. 16||^ dollars. 

14. What would be the profit or loss on 35|- yards of silk, 
purchased at |- of a- dollar per yard, if 16^ yards of it be 
sold at 1^ dollars a yard, and the remainder at |- of a dollar 
a yard ? Ans. Profit 5|^ dollars. 

15. What should be paid for |- of a yard of cloth, at the 
rate of 8 dollars per yard 1 

A fraction is multiplied by its own denominator by merely 
canceling the denominator. In this example, the product 
of 8 X f is at once known to be 5. Ans, 5 dollars. 

16. What should be paid for |- of |^ of a yard of muslin, 
at the rate of -f-^ of a dollar per yard ? 

The value to be found is evidrtitly J Rf^^/vs^f^ dollar, 

=1211X5. (75) ^ 2x4x$ (45) ^3 ^^^^^an 
4x5x16^ ^X0X16^ 16 -^ 

In multiplying two or more fractions together, eqtml factors 
may thus always be canceled in the resulting numerator 
and denominator ; for this divides the numerator and deno- 
inator by the same number (65). 

17. What should be paid for ^ of |- of a pound of tea, at 
the rate of -J of a dollar per pound 1 Ans. -^ of a dollar. 

18. What should be paid for f of |^ of | of a yard of silk, 
at the rate of |^ of a dollar per yard ? Ans. f of a dollar 
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DIVISION OF FRACTIONS. 

(77.) The Gluotient from dividing by a Fraction, as well 
as by an integer, is the number of times that the dividend 
contains the divisor ^ or the part that the dividend is of the 
divisor. 

Thus f divided by ^ gives the quotient 3, because 3 times 
1^ is 1^ ; and \ divided by ^ gives the quotient f , because ^ is 
2ffths of f 

What is the quotient of |. divided by J 1 Of J- divided by 1. 1 
What is the quotient of \^ divided by ^ T Of ^ divided by ^ 1 
What is the quotient of JJ- divided by -^ 1 Of ^ divided by -Jj- 1 

The reciprocal of a Fraction is the fraction inverted ; and 
is equal to a unit divided by the fraction. 

Thus the reciprocal of f is ^ ; equal to 1 or f divided by J. 
What is the reciprocal of 1 1 Of 1 1 Of J 1 

The reciprocal of a mia^ed number is that of its equivalent 
improper fraction ; thus the reciprocal of 5^^ or ^^ is ^f 

What is the reciprocal of 2^ 1 Of 7^ 1 Of lOi 1 

Mixed Fractions, 

(78.) A mixed fraction is one which contains a fraction 
in one or both of its terms. It is reduced to a simple fraction 
by dividing its numerator by its denominator. 

2 

Thus - , numerator 2, denominator 3 J, is a mixed fraction. 

By reducing the numerator to halves (63), and the deno- 
minator to halves i and dividing, we have 

2-f.3^ = |-~J=:j-, which is a simple fraction. 
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RULE XVII. 

(79.) For the Division of Fractions, 

1. Divide the numerator of the dividend by the numerator 
of the divisor, and the denominator by the denominator ; or 
multiply the dividend by the reciprocal of the divisor. 

2. A fraction is divided by an irUegsTt by dividing the 
numerator^ or multiplying the denominator, by the integer. 

S. A mixed number may be taken in division under the 
form of an improper fraction (64) ; or its integral and 
fractional parts may be divided separately. 

EXAMPLES. 

. 1. To divide ^ by f. 

As we cannot divide numerator by numerator, and deno- 
minator by denominator, without remainders ; we multiply 
the dividend by the reciprocal of the divisor ; thus 

The correctness of this method may be shown thus : the 
dividend is equal to 

9x2x3 



35 X 2 X 3 



(65). 



Dividing the numerator of this dividend by the numerator 
of the divisor, and the denominator by the denominator^ we 
find the quotient -^' or ^ x f * 

2. To divide 163J by 5. 

5)163f 

We say, 5 in 16, 3 times and 1 over ; 5 in 13, ttoice and 
3 over ; this 3 and the f make 3f , equal to ^ ; then ^ of -y' 
is tt (75). 
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The division in this cage might also \)e performed, by re- 
ducing the dividend to an improper fraction (64), and mul- 
tiplying this fraction by the reciprocal ^, 

From principles which have been established it follows, 
that, in all cases, 

(80.) Dividing a given number is equivalent to multiply 
ing it by the reciprocal of the divisor 

EXERCISES. 

1. How many yards of calico, at |- of a dollar per yard, 
may be purchased for -g- of a dollar ? 

The number of yards is the number of times that •}■ is cori' 
tained in \. Ans, 3-^ yards. 

2. How many weeks would a family be in consuming 1 9| 
barrels of flour, at the rate of |- of a barrel per week ? 

Ans. 26|- weeks. 

3. How many yards of silk could be purchased for 12^ 
dollars, at the rate of -I of a dollar per yard ? 

Ans, \A.^ yards. 

4. How many hours would a person be in walking 175|- 
miles, at the rate of 3 miles per hour ? Ans, 58f hours. 

5. A merchant laid out for broadcloth 5727 dollars, pay- 
ing 5f dollars per yard. How many yards did he purchase 1 

Ans, 996 yards. 

6. A farmer purchased a farm for 4379^^ dollars, paying 
16|> dollars per acre. How many acres did he purchase ? 

Ans, 259^ acres. 

7. How many barrels of wine are there in 2753 gallons, 
allowing 31-^ gallons to make one barrel ? 

Ans, 87||> barrel^. 
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8. What quantity of salt may be purchased for -J- of a dol- 
lar, at !• of a dollar per bushel? 

} of a dollar will buy the same part of a bushel that \ of 
a dollar is of -I of a dollar, which will be found by dividing 
J-by f (77). Ans, f of a bushel. 

9. What quantity of iron may be purchased for 22^ dol- 
lars, at the rate of 45 dollars per ton ? Ans, ^ of a ton. 

10. What quantity of land may be purchased for 15|- dol- 
lars, at the rate of 30 dollars per acre ? 

Ans, ^ of an acre. 

11. If a person could accomplish a certain work in 25^ 
days, what part of it could he perform in 3^ days ? 

Ans, -^j of the work. 

12. A laborer agreed to work 30 days for a certain sum of 
money ; having worked but 17 J days, what part of the stipu- 
lated sum ought he to receive ] Ans, -^ of it. 

13. A mason having undertaken to build a wall of specified 
dimensions in 62} days, what part of the wall ought he to 
accomplish in 6^ days 1 Ans, -^ of it. 

14. What is the price of cloth per yard, when |- of a yard 
costs 5 dollars ? 

If 2 thirds of a yard costs 5 dollars, 1 third of a yard 
costs ^ of 5 dollars, and 3 thirds of a yard, which is a whole 
yard, costs f of 5 dollars, which is 5 dollars X f (74), or 
5 dollars -4- f (80). " Ans. 7} dollars. 

15. What is the price of hay per ton, when -J of a ton 
costs 10 dollars? Ans, 13} dollars. 

16. What should be paid for an acre of ground, when |- of 
an acre is sold for 21 J dollars 1 Ans. 34 dollars. 

17. What should be paid for a ton of coal, when ^ of a 
ton is purchased for 16f dollars? Ans. 23^-^ dollars. 

18. If -j^^ of an acre of ground produce 19} bushels ot 
wheat, what is the produce per acre 1 A?ts, 27^ bushels. 
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19. A railroad car ran 37 miles in -^^ of an hour ; at what 
rate was that per hour 1 Ans. 63f miles. 

20. Allowing a person to walk 3j- miles in f of an hour, 
at what rate does he walk per hour 1 Ans, 3-^ miles. 

21. A company of laborers have finished ^ of a certain 
work in 43 J days. In what time will the whole work be 
accomplished at that rate 1 Ans. 62| days. 

22. What is the price of flour per barrel, when 5^ barrels 
cost 49^ dollars'? 

The price per barrel will be found by dividing 49^ dollars 
by 5^, because that pricyi x 5^ must produce 49^ dollars ; 
the product 49 J and one of its factors being given, to find the 
other factor (37). A7is. 9 dollars. 

23. What is the price of silk per yard, when 3^ yards are 
purchased for 4|- dollars ? Ans, \\ dollars. 

24. If a man travels 27f miles in |^ of a day, at what 
rate does he travel per day ? Ans, 36|^ miles. 

25. What is the price of land per acre, when 13 acres are 
disposed of for 7 1^ dollars ? Ans. 5^ dollars. 

26. What is the price of coal per ton, When f of a ton 
costs 9|- dollars ? and what would 10|- tons amount to? 

A71S, 16j dollars ; and 166^ dollars. 

27. If 25 cords of wood sell for 68|- dollars, what is the 
price per cord 1 and what should be paid for ^ of a cord 1 

Ans, 2^ dollars ; and 2^ dollars. 

28. If a man walk 62^ miles in 18^ hours, at what rate 
will he walk per hour ? and how many miles would he go in 
20 hours at the same rate ? 

Ans. 3^j\ miles ; and 67y*y'y miles, 

29. If a railroad car run 230 miles in 10} hours, what 
will be its rate per hour ? and how far would it run in 23 
hours at the same rate ? 

Ans. 22^ miles ; and 516^ miles. 
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MISCELLANEOUS EXERCISES 

ON FRACTIONS. ABBREVIATED MULTIPLICATION AND DIVISION. 

1. Find the Sum, in units, of -1^, -2^, and -5^. 

Ans, 18^. 

53 



2. Find the Sum, in units, of ^, ^, and -g- 



Ans, 17f. 
3. Find the Sum, in units, of f^, |^, and ^. 

Ans, 18^^. 
^4. Find the Difference, in ffths, hetween 75 and 31|. 

Ans, 2^. 
6. Find the Difierence, in sevenths, hetween 83 and 54|^. 

Ans. ^^. 

6. Find the Difference, in tenths, between 130 and ^^ys* 

Ans. ^^, 

7. Reduce 5|-, 9f, and 10^ to improper fractions in 
their lowest terms, Ans, ^^ ^j and ^. 

JB. Reduce 9-j^, 10|-, and 13y^ to improper fractions in 
their lowest terms. Ans. y, ^, and *^. 

9. Reduce 7|-, 12^, and 20^ to improper fractions in 
their lowest terms. Ans. ^, ^, and i|A. 

10. ij^duce 6^, 10^, and 12|- to improper fractions having 
the least common denominator. Ans. -fl, ^, and ^. 

11. Reduce 8|^, 12|, and 20-^ to improper fractions having 
the least common denominator. Ans. \^^ ^-^^ and ^|^. 

12. Reduce 9|^, 10^, and ^5-^ to improper fractions 
having the least common denominator. 

Ans. W. W. and if p. 

13. One person expends 5 dollars for coal, at 7 dollars per 
ton ; and another, 6 dollars, at 9 dollars per ton. Which of 
them obtains the greater quantity of coal ? 

Ans. The first, by -3*^ o^ a ton. 
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14. A paid 20 dollars for iroii, at 37 dollars per ton ; B 25 
dollars, at 42 dollars per ton ; and C 30 dollars, at ^0 dollars 
per ton. Whicli of them bought the largest 1 and which the 
smallest quantity ? 

Ans. C the largest, and A the smallest quantity. 

15. Bought at one time 147|- bushels of coal, and at ano- 
ther time 320^ bushels. Having consumed 156^ bushels, I 
desire to know what quantity of the coal purchased is still on 
hfind. Ans. 3 11|-J^ bushels. 

16. From the sum of 1500 dollars which I deposited in 
bank, having drawn, at different times, 200 dollars, 137|- 
dollars, 313^ dollars, and 79f dollars ; what sum have I yet 
in bank ? Ans. 769-| dollars. 

17. Bought a quantity of iron for 95 dollars, and of coal 
for 81|- dollars. The iron was sold for 115J dollars, and the 
coal for 100 dollars ; what profit was made on both com- 
modities ? Ans, 38|- dollars. . 

18. A merchant bought one piece of cloth containing 53^ 
yards, another containing 39|- yards, and another containing 
40 yards. Having sold 13 yards, from the first piece, 24|- 
firom tbe second, and 19-J- firom the third ; he wishes to know 
the whole number of yards he has remaining. 

Ans, 76 yards. 

19. A speculator bought 1000 acres of land for 1587f 
dollars, and 500 acres for 737|. dollars. Having sold 945J- 
acres for 2000 dollars, he wishes to know how much land he 
has remaining, and for what sum he shall sell the remainder, 
so as to lose nothing on the whole. 

Ans. . 554 J acres ; 325^ dollars. 

20. Going out to collect money, I received from A 37^^- 
dollars, from B 20 dollars more than from A, from C 5|- dol- 
lars more than from B, and from D as much as from the 
other three together. What was the whole sum collected ? 

'Ans. 316^ dollars. 
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21. A contributed towards a charitable purpose 23 J dol- 
lars, B contributed twice as much as A, C as much as B, D 
as much as A and B together, and E as much as all the rest. 
What was the whole contribution ? Atis. 376 dollars. 

22. Find the value of the expression 

(5i + f + f - i of f) X 4. Ans. 25^ 

23. Find the value of the expression 

(10|_6| + 2J-foff)xf Ans 5^ 

24. Find the value of the expression 

(19i + T2j-15+iof 2}) x^ Ans. 3^. 

25. Find the value of the expression 

(254 + 2 + I - I of 15) -:- ?i. Ans. 485^\. 

26. Find the value of the expression 

(fl + i of 3 off of 20) -^ ||. Ans. 8^. 

27. What will 16|- acres of land amount to at 125 dollars 
per acre 1 

125 dollars X 16f. 

When the Multiplier is one hcdf^ or one>thirdt or one 
fourth, &c., of any number of tens, hundreds, or thousands, 
dec. ; the operation may be abbreviated by taking those tens, 
hundreds, or thousands for the multiplier, and then taking the 
same part of the product thus obtained that the given multi- 
plier is of the assumed one. 
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Thus, in the present example, the multiplier 

16f is ^ of 100, since 6 times 16| is 100 ; 
the required product is therefore 

y^5x^^=: -i-Sliia. = 2083J. 

Ans. 2083^ dollars. 

28. What should be paid for 2^ tons of coal at 13 dollars 
a ton, 12^ tons of hay at 27 dollars a ton, and 33^ cords of 
wood at 7 dollars a cord ? Ans, 603^ dollars. 

29. What should be paid for 125 sheep at 3^ dollars a 
head, 34 cows at 16|- dollars a head, and 19 mules at 133^ 
dollars a head ? Ans. 351 6|- dollars. 

30. Having on hand 19|^ tons of iron, if I sell 10^ tons of 
it at 45 dollars a ton, and the remainder at 43 dollars a ton , 
what will the whole amount to? Ans, 871-j^ dollars. 

31. Paid 70 dollars for wood, at 2 dollars per cord; and 
afterwards sold -J- of the quantity, at 3^ dollars per cord. 
What did the wood sold amount to 1 Ans. 28^ dollars. 

32. If 3 masons can build a wall in 13^ days, in what 
time ought one mason to build another wall of the same 
height and thickness, but 2} times as long ? 

Ans, 91^ days. 

33. A speculator bought 189 acres of land at 10 dollars an 
acre, and 250^ acres at 1 3 dollars an acre. He sold f of the 
first tract at I8j^ doUais an acre, and f of the second at 19 
dollars an acre ; what would he gain on the whole by selling 
the remainder of both tracts at 20 dollars an acre ? 

Ans, 3352Jf dollars. 

34. How many tons of hay, at 1 6f dollars per ton, may 
be purchased for 246 dollars ? 

246 doUars -r- 16| dollars. 
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When the Divisor is one half, or one third, or one fourth, 
&c., of any number of tens, hundreds, or thousands, &c. ; 
the operation may be abbreviated by taking such equivalent 
improper fraction for the divisor. 

Thus, in the present example, the divisor 16|^ being equal 
to ig^, we have 

246^1fa = 246 X T«Tr = ^W^ = 14if. 

Ans. ^^^ ^^^ 

35. How many barrels of pork, at 12^ dollars a barrel, 
may be purchased for 347 dollars ? Ans. 27^ barrels. 

36. How many acres of ground, at 25 dollars an acre, may 
be bought for 1340 dollars ? and how many at 75 dollars an 
acre may be bought for 3480 dollars ? 

The divisors are equal to ij^ and 5^, respectively. 

Ans, 53f acres ; and 46f acres. 

37. A sold to B 30 acres of land for 622^ dollars ; and B 
sold to C 12|- acres of the same land, at the same price per 
acre. What did C pay for the land he bought ? 

Ans, 264^^ dollars. 

38. In how many days ought 14 men to accomplish a 
piece of work which 5 men could do in 33^ days ? 

Ans, 11^ days. 

39. Paid out 59^ dollars for silk at |- of a dollar per yard, 
and sold ^ of the quantity purchased, at a profit of |- of a 
dollar per yard. What did the part sold amount to ? 

Ans. 42^ dollars. 

40. If 3J hundredweight of hemp sell for 16^ dollars, 
what will lOJ hundredweight bring at the same rate? 

Ans, 53^ dollars. 

41. A bought of B 13^ tons of hay, at 9 dollars per ton, 
and of C \C\ tom at 10^ dollars par tern. He then sold to 
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D 9 tons at 12 dollars, and the rest of his purchase to E at 
13 dollars per ton ; what did he gain on the hay 1 

Ans, 83^ dollars. 

42. If 3 men can plough 15J acres of ground in 4 days, 
how many acres ought 5 men to plough in 7f days ? 

Atis. 47^ acres. 

43. If a railroad car can run 35 miles in 3} hours, and 
41 miles in 4 hours, and 62} miles in 5 hours ; what will be 
its average rate per hour ? Ans, ll^^- miles. 

44. A bought of B 783^ bushels of wheat for $587|- dol- 
lars, and sold 500 bushels of it to C for 562J- dollars. How 
much did he gain or lose per bushel on what he sold ? 

Ans, Gained -I of a dollar. 

45. Bought 175 cords of wood for 437-} dollars, and sold 
93 cords of it at a profit of half a dollar per cord. At what 
rate must the remainder be sold, to gain 97| dollars on the 
whole 1 Ans, 3-J- dollars per cord. 

46. A person who has a journey of 570 miles to perform, 
proceeds for 9 days at the rate of 33^ miles per day. How 
much must his daily rate be increased or diminished, to com- 
plete the j oumey in 9 more days ? 

Ans. Diminished 3^» miles. 

47. A person- bought 19 barrels of apples, at 2^ dollars 
per barrel. Having sold 12} barrels of them at 2} dollars a 
barrel, at what price per barrel must he sell the remainder, 
to gain 5|- dollars on the whole 1 * Ans, 2^ dollars. 

48. A purchased of B 40 yards of cloth for 260 dollars. 
He then sold to C f of his purchase at a profit of f of a dol- 
lar per yard, and the remainder to D, at a loss of -^ of a dol- 
lar per yard ; what did A gain or lose by these several trans* 
actions ? Ans, Gained 7 dollars. 



CHAPTER V. 

DBOIXaL fractions. — DECIMAL OE FEDEUAL MONET. 

DECIMAL FRACTIONS. 

(81.) A Decimal Fraction is a number of tenths^ hunr 
dredths, or thousandths^ &lg,, denoted by one or more figures 
on the right of units, and after a point ( . ) which distin- 
guishes them from integers (62). 

Thus .3, three tenths ; .35, thirty-five hundredths. 

The 1st figure afler the decimal point denotes tenths, the 
2d 'hundredths, the 3d thousandths, smd so on; but they 
may all together be expressed in the denomination of the 
right hand figure. 

Thus .35 denotes 3 tenths and 5 hundredths, or 35 hun* 
dredtJis. 

What does .1, decimal point, 1, denote? What does .12 denote 1 
What does .234 denote 1 .3546 1 .05 1 .006 ? .067 1 .0009 % 

The simple term decimal is oflen used to designate a deci- 
mal Fraction. 

A Vulgar Fraction is one which is denoted by a numerator 
and denominator ; as |, |-) ^, "nrV* 

Scq^e of Decimals, 

(82.) In Decimals, as in integers, ten of any lower order 
make one of the next higher order ; or one of a higher order 
makes ten of the next lower order. 

Thus 10 thousandths make 1 hundredth; 10 hundredths 
make 1 tenth. 

2 uniis are how many tenths 1 3 Untfis are how many hur^redth* 1 
5 hundredths are how many thousandths 7 40 thousandths are how 
many hundredths 1 
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From the preceding it follows, that 

(83.) Each between the ( . ) and th& iirst significant 
decimal figure, diminishes the decimal to one tenth of its 
value without the 

Thus .03 is one tenth of .3. 

How may the figure 1 be made to denote 1 tenth 1 How may it be 
made to denote 1 hundredth 1 1 thousandth 1 
How may the figure 5 be made to denote 5 hundredths 1 5 thousandths 1 

O's annexed to decimals do not alter the values of the deci- 
mals ; thus 

.1 = .10 = .100 = .1000, dec. 

Mixed Decimals. 

(84.) A mixed Decimal is a decimal fraction with a vul- 
gar fraction annexed to denote a part of 1 tenth, or 1 hun" 
dredthi &c. 

.5^ denotes 5^ tenths , that is, 5 tenths and ^ of 1 tenth, 
.25^ denotes 25J hundredths, or 25 hundredths and J of 
1 hundredth. 

What does .3jt denote 1 .04^1 .123^1 .0005^1 

Notation of Decimals. 

RULE XVIII. 

(85.) To denote, decimally, a Number of tenths, hun 
dredths, or thousandths, Sfc, 

Prefix the ( . ) *^ *^® number, with O's interposed, if neces- 
sary, to put the last figure in the given denomination, when 
the successive figures are called tenths, hundredths, thou* 

sandths, ten-thousandths. Sec, from the (.) towards the right 

6 
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!• fd dftndte, deelmally, 54 ten-thousandths, 

.0054. 

The (.) and 00 mxtst he prefixed to 54, to put the 4 in 
the donomination of ten-thousandths, when the successive 
figures are called tenths, hundredths, &c., from the (.) 
towards the right 

2. To denote, decimally, 125 and 7 hundredths, 

125.07. 

The (.) and jyrefixed to 7 make the 7 denote 7 hunr 
dredths, to 1be placed on the right of the integral number 125. 

EXERCISES. 

Write in decimal figures each of the following Fractions. 



1. Fifteen hundredths, 

2. Nineteen thousandths, 

3. Six ten-thousandths, 

4. Twenty-four thousandths, 

5. Five Hund. thousandths, 

6. Thirty-nine millionths. 



7. One hundred thousandths. 

8. Ten ten-millionths, 

9. Forty-nine hundredths, 

10. Seyenieen ten-tlwusandths 

1 1. Fifty-tWo thousandths, 

1 2. Eight hund. thousandths. 



Write in integers and decimals each of the following 
Mixed Numbers — observing that, in the verbal expression, 
the comma ( , ) separates the fraction firom the integer. 

13. Four thousand and nine, and five thousandths. 

14. Fifty-four thousand, three hundred and two thou* 
sandthi, 

15. sat hundred and twenty, and twelve hundredths. 

16. Nine hutidMd and one, and five hundred and one 
nMiomfU, 
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17. One million, and four thousand three hundred and ten 
hundred'thotisandths, 

18. Twenty thousand and seventeen, and nineteen ten- 
thousandths, 

19. Forty-seven thousand, and two .hundred and twenty- 
one thousandths, 

20. Five millions two hundred and one thousand, and 
three tenths, 

21. Seven hundred millions, and three hundred and nine 
thousaridths. 

The principles of the preceding Rule will also enahle the 
pupil to read any decimal fraction. — To prevent ambiguity 
in the enunciation of Mixed Numbers it will sometimes be 
expedient to insert the word decimal before the fraction ; thus 

300.005, three hundred and decimal 5 thousandths. 
500.0002, five hundred and decimal 2 ten-thousandths. 

RULE XIX. 

(86.) To reduce a Decimal to a Vulgar Fraction, 

1. Remove the (.), and under the given number of tenths, 
or hundredths, or thousandths, &c., set the proper denomi- 
nator 10, or 100, or 1000, &c. 

2. The Vulgar Fraction thus formed may ofbn be reduced 
to lower terms. 

EXAHFLE. 

To reduce .125 to a vulgar fraction. 

.125=T^=f 

The given decimal being 125 thousandths, we take 1000 
finr a denominator^ and reduce the -f^^ to its lowest 
tenxu \ (67). 
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EXERCISES. 

1. Keduce .5 to a vulgar fraction in its lowest terms. 

Ans. •^. 

2. Reduce .25 to a vulgar fraction in its lowest terms. 

Ans, \, 

3. Reduce .75 to a vulgar fraction in its lowest terms. 

Ans, I". 

4. Keduce .375 to a vulgar fraction in its lowest terms. 

Ans, "I. 

5. Reduce .625 to a vulgar fraction in its lowest terms. 

Ans. |-. 

6. Reduce .875 to a vulgar fraction in its lowest terms. 

Ans, I*. 

7. Reduce .1875 to a vulgar fraction iu its lowest terms. 

Ans, T^. 

8. Reduce .0625 to a vulgar fraction in its lowest terms. 

Ans, ^. 

9. Reduce .5625 to a vulgar fraction in its lowest terms. 

Ans, y^g-. 

10. Reduce .9375 to a vulgar fraction in its lowest terms. 

Ans. ^, 

11. Reduce .0075 to a vulgar fraction in its lowest terms. 

RULE XX. 

(87.) To reduce a Vulgar Fraction to a Decimal. 

1. Divide the denominator into the numerator with as 
many O's annexed to the latter as may be necessary to find 
an accurate quotient. 

2. Point off in the right of the quotient as many decimal 
figures as there were O's annexed to the numerator ; prefiodng 
O'b to the quotient when necessary to make up the number. 
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EXAMPLE. 

To reduce jIj to a decimal fraction. 

125)3000(24 ; then ^j = .024. 

Annexing three O's to the numerator, and dividing 3000 by 
the denominator, we find the quotient .24, to which one 
must be prefixed, to make up three decimal figures, for the 
000 annexed to the numerator. 

The fraction is equal to its numerator 3 divided by its 
denominator 125 (59) ; each annexed to the numerator 
muUiflies the fraction by 10 (76 . . . 2); but the making 
of a decimal figure in the quotient divides the quotient by 
10, since each quotient figure is thus made 07ie-tenth of its 
former value ; the foregoing operation has therefore the effect 
of multiplying and dividing the Fraction by the same number, 
which doQS not alter its value, 

EXE RC ISES. 

1. Reduce \ and \ to decimals. 

Ana, .5 and .25. 

2. Reduce f and f to decimals. 

Ans, .75 and .375. 

3. Reduce f and \ to decimals. 

Ans, .625 and .875. 

4. Reduce -^ and ^ to decimals. 

Ans, .0625 and .05. 
6. Reduce ^ and -^-^ to decimals. 

Ans, .075 and .08. 

6. Reduce -^^ and y^ to decimals. 

Ans, .3125 and .04. 

7. Reduce ^ and ^^ to decimals. 

Ans. .5625 and .00. 
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(88.) A miijced decimal may be reduced to a simple one, 
by substituting for the vulgar fraction annexed, the figures of 
its equivalent dedmaL . 

Thus .6^ is equal to .604, since -^ = .04. 

8. Reduce ,2o\ to a simple decimal. Ans, .255. 

9. Reduce .31^ to a simple decimal. Ans, .3125. 

10. Reduce .18|^ to a simple decimal. Ans, .1875. 

11. Reduce .23^ to a simple decimal. Ans, .23125. 

12. Reduce .90^^ to a simple decimal. Ans. .900625. 

Repeating Decimals. 

(89.) A Repeating Decimal, also called a repetend, is a 
decimal in which the same figure or figures recur in immedi- 
ate and continual succession. 

In reducing ^ to a decimal, we obtain the repetaid .3333, 
&/C., in which there is the repeating figure 3. 

In reducing -j^y to a decimal, we obtain the repetend 
.181818, &c., in which there are the repeating figures 18. 

A mixed repetend is a decimal in which other figures pre' 
cede a repetend or repeating decimal. Thus in reducing ^^ 
to a decimal, we obtain the mixed repetend .416666, &c., in 
which the precedent figures are 41. 

A repetend is indicated by placing a point over the re- 
peating figure, or over the first and last repeating figures, 
when there are more than one. 

. • • • • • 

Thus .3; .16; .416 denot« repetends. 

.2753 denotes a miooed repetend, in which there are the 
precedent figures 275 and the repeating figure 3. 
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Repeating Decimals Redttced to Vulgar Fractions. 

• 

(90.) A repeating decimal is always equal to a vulgar 
fraction whose numerator is the repeating figure or figures, 
and denominator as many 9's as there are repeating figures. 

For, by reducing ^ to a decimal, we obtain the repetend ,f • 

then .1=1^; and consequently, .2 = § ; .3 = |, &c. 

• 
By reducing ^ to a decimal, we obtain the repetend .01 ; 

then .Oi = ^ ; and consequently, .02 = ^ ; .03 = ^, &c. 

The same method of illustration will apply to any repe- 
tend consisting of three, four, or five, &;c., repeating figures. 

The value of a mixed repetend may be expressed by a 
mixed decimal ; and this decimal may be reduced to a vulgar 
fraction. 

Thus in .416 the repeating figure 6 annexed to .41, is 
equivalent to f or f annexed (90) ; then 

.416 = .41| = lU = ^^ 100 = iitj = ^. 

EXERCISES. 

1. Eeduee .5 to an equivalent vulgar firaetioiiL 

Ans. J. 

2. Reduce .15 to an equivalent vulgar firaction. 

Ans. A. 

3. Reduce .513 to an equivalent vul|[ar fraction. 

Ans. ^. 

4. Reduce .5()3 to an equivalent vulgar firaction. 

Ans, fJJ. 

5. Reduce .3036 to an equivalent vulgar fraction. 

^ns. ^. 

6. Reduce .2412 to an equivalent yulgair firaction. 

Am. IIJ. 
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Approximate Decimals, 

(91.) An approximate Decimal is one -which expresses a 
near, but not the eouict value of a vulgar fraction, or other 
quantity. 

In reducing ^, for example, to a decimal, we find the suc- 
cessively approximating decimals .3, .33, .333, .3333, dec. 

The sign + is commonly affixed to an approximate deci- 
mal ; thus 

^=.333+? 333 thousandths, nearly. 

Instead of the sign +> "we shall employ a comma\ after 
the manner of an apostrophe, to denote an approximate 
decimal ; thus 

^ = .333', 333 thousandths, nearly. 



FEDERAL MONEY. 

(92.) Federal Monet, or money of the United States, is 
expressed in units according to the decimal scale of numera- 
tion, that is, the system of numbering by tens. 

The units of Federal Money are 

Mills, Cents, Dimes, Dollars, and Eagles. 

10 mills, m. make 1 cent, ct. 

10 cents ** 1 dime, d, 

10 dimes, or 100 cts., " 1 dollar, $. 

10 dollars " 1 Eagle, E. 

The federal character $ is prefixed to dollars ; thus %6 i« 
5 dollars. 

How many mills make 1 dollar 1 

The denominations of Federal Money most commonly used 
in accounts, are dollars and cents, — Eagles being expressed 
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in dollarSy dimes in cents, and smaller values in fractions of 
a cent. 

Thus we say, 45 dollars 37^ centSt instead of 4 ^. 5 doL, 
^ d,l cts, 5 m. 

Notation of Federal Money. 

Cents being expressed in numbers less than 100, and mills 
in numbers less than 10, we have 

RULE XXI. 
(93.) For the Decimal Expression of Federal Money, 

1. Regard dollars as integers, and make cents and mills 
decimals of a dollar, by prefixing to them the decimal 
point (.) ; but 

2. Interpose a next the point when the number of cents 
is less than 10, — and 00 next the point when only a fraction 
of a cent or mills are given. 

« 

E XAMPLES . 

5 dollars and 12 cents is expressed by $5.12; 
7 dollars and 6 J cents is expressed by 17.06 J ; 
9 dollars and 8 mills is expressed by $9,008. 

It will be useful to observe here, conversely, that, 

(94.) In a Decimal of a dollar, the first figure afler the 
(.) denotes (^zmes ; the second denotes cents; the first two 
together denote cents ; the third, mills ; the fourth, tenths 
of a mill, kc 

Thus $.5 is 5 dimes^ equal to 50 cents ; 
1.435 is 43 cents and 5 mills ; 
$.0625 is 6 cents 2 mills and 5 tenths of a mil]. 

By observing the preceding Rule for the expression of Fed- 
eral Money, this subject is brought under the same Rules of 

A.ddition, Subtraction, &o., as Decimal Frctctitms, 

6* 
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ADDITION OF DECIMALS. 

RULE XXII. 

(96.) For the Addition of Decimals. 

1. Set tenths under tenths^ hundredths under hundredths, 
&o., and add up the several columns as in integers. 
« 2. In the right of the sum make as many decim^cU figures 
as will be equal to the greatest number of decimal figures in 
any one of the given numbers. 

EXAMPLE. 

To find the Sum of .25 + 84.346 + .73 + 275.937. 

.25 

84.346- 

.73 
275.937 

361.263 

Having set t-enths under tenthSt hundredths under hun- 
dredths, &5C. — this order also causing units to fail under 
units t tens under tens, &c., when mixed numbers are to be 
added — 'w;e add up the columns as in integers (82). 

In the right of the simi found we make three decimal 
figureSy .263, this being the greatest number of decimal figures 
m any one of the given numbers. 

EXERCISES. 

1. Bought at one time 215.5 acres of land, at another 23.56 
acres, and at another 32.32 acres;. what wks the whole 
quantity purchased ? Ans. 271.38 acres, 

2. A person on a journey traveled jthe first day' 35 miles, 
the second 29.3 miles, the third 40.15 miles, and the fourth 
•59 miles. How far was that in the four days ? 

Ans. 143.45 miles. 
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3. A merchant bought one piece of doth containg 30 yards, 
another containing 36.25 yards, and two others each con- 
taining 28.5 yards. What was the whole number of yards 
purchased ? Ans, 123.25 yards. 

4. Sold to one person 25.4 bushels of coal, to another 56 
bushels, to another 75.25 bushels, to another 80.125 bushels, 
and two others each 95.2 bushels. What was the whole 
quantity sold ? Ans. 427. 175 bushels. 

5. Find the sum of 100 dollars 72^ ceTtts, 25 dollars 6^ 
cents, and 119 dollars 48|- cents, 

$100.72} 
25.06J 
119.4S| 
245.27}. 4ns, 245 dols. 27} cts 

The dollars are set down as integers, and the cents as 
decimals (93) ; then the |^, }, and } make ^ = 1} (71) ; set 
down }, and add 1 to 8. 

In the sum we point off the 27 for cents, or hundredths of 
a dollar. 

6. Find the sum to be paid for a hat at 5 dollars 87} cents, 
a vest at 3 dollars ISf cents, and a pair of shoes at 2 dol- 
lars 62} cents. Ans. $11.68|. 

7. Find the sum to be paid fer a quarter of beef at 7 dol- 
lars, a*barrel of flour at 4 dollars 56} centSi a lot of groceries 
at 13 dollars 37} cents, and a lot of butter at 2 dollars 6} 
cents. Ans. $27.00. 

8. Find the sum to be paid for a quire of paper at 25 cents, 
a bottle of ink at 12} cents, a dozen of books at 1 dollar 18|- 
cents, and a bunch cf quills at 37} cents. Ans. $1.93|-. 

9. Sold a barrel of sugar for 15 dollars, a sack of cofiec 
fi>r 13 dollars 5 cents, a keg of rice finr 5 doHars 43} cents, 
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and a box of candles for 9 dollars 8 cents. What did the 
whole amount to ? Arts. $42.d6j>. 

10. Find the sum that should be paid for a set of chairs at 
18 dollars, a pair of tables at 35 dollars 50 cents, a looking- 
glass at 5 dollars 18|^ cents, and a bedstead at 9 dollars 31} 
cents. Ans. $68.00. 

11. A merchant's bill was as follows: for 3^ yards of 
cloth, 21 dollars ; for 3 pair of stockings, 1 dollar 87^ cents ; 
for a dozen skeins of silk, 75 cents ; required. the amount of 
the bill. Ans. |23.62j^. 

12. A farmer sold produce as follows, namely ; wheat for 
300 dollars, com for 97 dollars 93} cents, hay for 56 dollars 
12^ cents, and oats for 18 dollars 6} cents. Required his 
amount of sales. Ans, $472.12. 

SUBTRACTION OF DECIMALS. 

RULE XXIII. 

(96.) For the Subtraction of Decimals. 

1. Set the less value tinder the greater, with tenths under 
tenths, hundredths tmder hundredths, Sec., and subtract as in 
integers. 

2. In the right of the remainder maks as many decimal 
figures as will be equal to the greatest number of decimal 
figures in either of the given numbers. 

3. When the minuend has no decimal figures, 8t not so 
many as the subtrahend, conceive the deficient places to be 
occupied by decimal 0*s. 

EXAMPLE. 

To find the Difference between 525 and 9.87534. 

525.00000 

9.87534 

515.12466 
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The places for decimals over the .87534 must be regarded 
as occupied by O's ; then 4 from 10 leaves 6, &c. 

EXERCISES. 

1. Having on hand 125.5 tons of coal, if I sell 13.75 tons, 
how many tons will I have remaining ? Ans, 111.75 tons. 

2. Having purchased 575.75 yards of cotton, if I sell 
350.125 yards, how many yards will I have remaining ? 

Ans. 225.625 yards. 

3. A person bought 1000 acres of land, of which he has 
sold 4G2.375 acres ; how many acres has he remaining ? 

Ans, 537.625 acres. 

4. A merchant bought 3860.5 bushels of salt, of which he 
has sold, at difierent times, *to the amount of 783 bushels ; 
what quantity of salt has he still on hand 1 

A71S. 3077.5 bushels. 

5. A manufacturer made 5790.75 yards of cloth, of which 
he has sent off, to various places, to the amount of 3764.5 
yards ; how many yards of the cloth has he still on hand ? 

Ans. 2026.25 yards. 

6. A person collected 325 dollars, and out of that sum paid 
bills amounting to 93 dollars 6^ cents ; how much had he 
remaining 1 

$325.00 
93.06J- 

23 1 . 93f Ans. 23 1 dols. 93| cts. 

The dollars are set down as integers, and the cents as 
decimals (93) ; we then subtract the ^ from a whole one, or 
^, and add 1 to 6. 

In the difference we point off the 93 for cents or hundredths 
of a dollar. 
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7. If A lot of goods were purchased for 579 dollar^, and 
sold for 650 dollars 87^ cents, what sum would be gained 1 

Ans. $71. 87 J. 

8. What would be made on a quantity of lumber, bought 
for 225 dollars 18f cents, and sold for 300 dollars 50 cents 1 

Ans. 175.311. 

9. Required the loss on a lot of flour, purchased for 372 
dollars 12^ cents, and sold for 321 dollars 56|- cents. 

Ans, $50.56i. 

10. A merchant bought a piece of cloth for 120 dollars, 
and a piece of silk for 85 dollars 68|- cents. He sold both 
pieces for 316 dollars 56|- cents ; what profit did he make? 

Ans. 1110.87^. 

11. A manufacturer purchased a quantity of raw cotton 
for 400 dollars, which he made into cloth at an expense of 
132 dollars 6^ cents. What profit will he make by selling 
the cloth for 700 dollars I Ans. $167.93f . 

12. A grazier bought cattle for 160 dollars, and sheep for 
50 dollars 50 cents. He sold the cattle for 225 dollars 37j 
cents, and the sheep for 83 dollars 93|- cents ; what did he 
gain by these transactions ? Ans, $92.8 Ij-. 

13. A speculator purchased wheat for 344 dollars, and 
bacon for 88 dollars 18| cents. He sold his wheat for 300 
dollars 75 cents, and his bacon for 100 dollars 12j^ cents; 
what did he gain or lose by the speculation ? 

Ans, Lost $31.31^. 

14. Having deposited in ba,nk 1000 dollars, and having 
drawn out 74 dollars 50 cents, 390 dollars 87^ cents, and 
213 dollars 68|- cents ; what sum have I still in bank 1 

Jns. |320.93f. 

15. Bought a house and lot in a city for 3000 dollars, and 
paid for improvements on the same 316 dollars 93|- cents. If 
the property be sold for 4500 dollars, what amount of profit 
will be realized ? Ans, $1183.06^. 
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MULTIPLICATION OF DECIMALS. 

RULE XXIV. 
(970 For the Midtiplication of Decimals. 

1. Multiply as ia integers; and in the product make as 
many decimal figures as there are decimal figures in both 
the factors, 

2. Prefix 0*5 to the product when necessary to make up 
the required number of decimal figures. 

BXAMFLE. 

To multiply .19 by .5 ; that is, to find ^ of ^^ (74). 

.19 
.5 

.095 

Multiplying as in integers, we find the product 95 ; to 
which we prefix a and the (.), to make three decimal 
figures for the three in the multiplicand and multiplier. 

If we multiply the two quantities together under the form 
of vtdgar fractions, we shall have 

By a like method it may be shown that, in every case of 
decimal multiplication, the number of decimal figures be- 
longing to the product is the same as the number in both the 
factors. 

(98.) When the Multiplier is 10, or 100, or 1000, &c. ; 
the Product will be found by removing the (.) as many places 
to the right in the multiplicand as there are O's in the mul- 
tiplier — 0*8 being annexed to the multiplicand when necessary. 

Thus .235 X 100 produces 23.5; 3.5 X 1000 producer 
3500. 
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EXEBOISES. 

1. An agriculturist had in wheat 75 acres, which pro- 
duced 24.5 bushels per acre. What was the entire produce 1 

Ans. 1837.5 bushels. 

2. A person accomplished a journey in 12.5 days, by trav- 
eling at the rate of 40.8 miles per day. What was the 
length of the journey ? Arts. 510 miles. 

3. A merchant bought 13 pieces of cloth, each containing 
35.75 yards. How many yards did he purchase 1 

Ans, 464.75 yards. 

4. A farmer sold a tract of land containing 375.3 acres, at 
100 dollars per acre. What did the whole amount to? 

Ans. $37530. 

5. A railroad car has been running for 9.75 hours, at the 
rate of 39.1 miles per hour. How many miles has it run ? 

Ans. 381.225 miles. 

6. A merchant who owned .125 of the cargo of a ship, 
sold .3 of his share to his brother. What part of the entire 
cargo did he sell? Ans. .0375 of it. 

7. A field containing 18.125 acres produced 8.5 barrels of 
corn per acre. What was the entire produce of the field ? 

Ans. 154.0625 barrels. 

8. A road which is 37.8 miles in length was made at an 
expense of lOOO dollars per mile. What was the entire cost 
of the road ? Ans, $37800. 

9. A speculator purchased an interest of .23 in a manu- 
facturing establishment, and then sold .12 of his purchase 
What part of the entire establishment did he sell ? 

Ans. .0276 of it. 

10. Find the sum that should be paid for 7 yards of cloth, 
at 5 dollars 0^ cents per yard. 

$5.06|. 
7 

36.43|. Ans. 35 dollars 43| centsi 
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"We set down the 6^ cents as a decimal of a dollar (93). In 
multiplying, we say 7 times \ is \, equal to 1|^; 7 times 6 is 
42, and 1 makes 43. 

In the product we make two decimal places, for the two in 
the multiplicand. 

11. What should he paid for 9 hundredweight of tobacco, 

at 10 dollars 37^ cents per hundredweight ? 

Ans, $93.37^. 

12. What should be paid for 8 yards of cloth, at 9 dollars 
56} cents a yard, and 12 yards of linen at 87^ cents a yard? 

Ans. 87.00. 

13. What should be paid for 9 head of cattle at 13 dollars 
18|- cents a head, and 7 mules at 80 dollars 50 cents a head? 

Ans, 682. 18f. 

14. What should be paid for 5 bushels of wheat at 1 dol- 
lar 6-J- cents a bushel, and 30 bushels of corn at 50 cents a 
bushel ? Ans, $20.31-1-. 

15. Find the sum that should be paid for 17 barrels oi 
flour, at 7 dollars 9 3 J cents a barrel % 

The multiplication will be facilitated by reducing the 
mixed decimal .93|- to the simple decimal .9375 (88); we 
shall then have $7.9375 X 17. Ans, $134.9375. 

16. Find the sum that should be paid for 23 cords of wood 
at 4 dollars 37^ cents per cord, and 131 bushels of coal at 
12^ cents a bushel. Ans. $117.00. 

17. A merchant bought 37 yards of cloth at 3 dollars 6 J 
cents per yard, and sold the same at 5 dollars 1 8|- cents per 
yard. What amount of profit did he make on the cloth ? 

Ans. 78.625. 

18. A farmer purchased 234.5 acres of land at 43 dollars 
per acre, which he sold again at 57 dollars 56} cents per 
acre. What amount of. profit did he make on the land ? 

Ans. $3414.906'. 
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DIVISION OF DECIMALS. . 

RULE XXV. 

(99.) For the Division of Decimals. 

1. Divide as in integers ; and in the quotient make a 
many decimal figures as there are decimal figures in the 
dividend more than in the divisor. 

2. Prefix 0'5 to the quotient when necessary to make up 
the required number of decimal figures. 

3. When the divisor has more decimal figures than the 
dividend, or is greater than the dividend (regarding both as 
integers), annex decimal O's to the dividend, to supply the 
deficiency. 

4. Annex O's to the remainder, if any, and continue the 
division to any required exactness — counting these O's as 
decimal figures of the dividend, 

EXAMPLES. 

1. To divide .375 by 12.5. 

12.5).375(.03. 

Dividing as in integers, we find the quotient 3, to which a 
and the (.) must be prefixed, to make two decimal figures 
for the two which the dividend has more than the divisor. 

2. To divide 45 by 35.7. 

35.7)45.0(1.26' 
357 

930 

714 

2160 
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• 

The divisor having one decimal figure, while the dividend 
45 has none, we annex a decimal to the dividend. The 
division is continued by annexing to the remainder 93, and 
also to the next remainder. 

The O's annexed make three decimal figures in the divi- 
dend ; and there being one in the divisor, there must be two 
in the quotient. 

The Cluotient must have just as many decimal figures as 
there are decimal figures in the dividend m>ore than in the 
divisor i because the divisor and quotient multiplied together 
must produce the dividend (97 . . . 1). 

Thus in the first example, 12.5 X .03 = .375. 

The is prefixed to the quotient, because this is neqessary 
to make the product of the divisor and quotient equal to the 
dividend. We also see that the number of decimal figures 
in the dividend cannot be taken less than the number in the 
divisor. 

(100.) When the Divisor is 10, or 100, or 1000, &c., the 
(Quotient will be found by removing the (.) as many places 
to the left in the dividend as there are O's in the divisor — O's 
being prefixed to the dividend when necessary. 

Thus 23.5-7- 100 gives .235; and 3.5 -^1000 gives .0035. 

EXEBC ISES. 

1. How many hours would a person be in going 22.36 
miles, at the rate of 4.3 miles per hour? Ans. 5.2 hours. 

2. A farmer raised 1837.5 bushels of oats on 75 acres ; 
what was the average produce per acre ? 

Ans. 24.5 bushels. 

3. A merchant has 490.75 yards of linen in 13 pieces ; 
what is the average length of the pieces ! 

An:S, 37.75 varda. 
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■ 

4. A traveler performed a journey of 610 miles in 12 5 
days ; at what rate did he travel per day ? 

Ans. 40.8 miles. 

5. A tract of land containing 375.3 acres, was sold for 
37530 dollars ; what was the price per acre? Ans. $100. 

6. At the rate of 8.5 barrels per acre a field of corn pro- 
duced 154.0625 barrels; how many acres did the field con- 
tain? Ans. 18.125 acres, 

7. A steamboat has run 381.225 miles in 39.1 hours; 
what was her average rate per hour ? Ans. 9.75 miles. 

8. A road which cost 5783.5 dollars, was made at the 
average cost of 1000 dollars per mile. How long is the road? 

Ans. 5.7835 miles. 

9. A barrel of wine contains 31.5 gallons ; how many 
barrels then would be required to contain 4410 gallons ? 

Ans. 140 barrels. 

10. Allowing a piece of ground to produce at the rate of 
25.75 bushels of wheat per acre, how many acres would 
produce 1000 bushels ? Ans. 38.834 acres. 

11. What quantity of wine, at 1 dollar 37^ cents per 
gallon, may be bought for 25 dollars and 50 cents ? 

By using decimals, we have $25.50-f. $1,375, (93), (88). 

Ans. 18.545' gallons. 

12. What quantity of coal, at 18 dollars 75 cents per ton, 
may be purchased for 13 dollars? 

13 dollars will buy the same part of a ton that 13 dollars 
is of 18 dollars 75 cents ; that is $13 H-$ 18.75. 

Ans. .693* of a ton. 

13. How many hundredweight of flour, at 2 dollars 18| 
cents per hundredweight, may be bought for 25 dollars ? 

Ans. 11.428 hundV*t. 

14. What quantity of land, at the rate of 25 dollars per 
ere, may be purchased for 9 dollars 62^ cents ? 

Ans. .384' of an acre. 
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15. How many bushels of clover seed, at 5 dollars 183 
cents per bushel, may be purchased for 30 dollars 1 

Ans. 5.783' bushels. 

16. How many yards of clothi at 4 dollars and 50 cents 
per yard, may be purchased for 19 dollars and 75 cents ? 

Ans. 4.388* yards. 

17. How many barrels of com, at 3 dollars and 85 cents 
per barrel, may be purchased for 100 dollars? 

Ans. 25.974* barrels. 

18. If 3^ cords of wood sell for 12 dollars and 75 cents, 
what is the price per cord ? 

The price per core:? will be found by dividing $12.75 by 3-J-, 
because that price X 3^ must produce $12.75 ; this product 
and one of its factors being given, to find the other factor (37). 

The ^ may be used decimally (87) ; we have then 

$12.75 -^ 3.5 Ans. 3.642'. 

19. If 5^ yards of broadcloth cost 21 dollars 25 cents, 
what should be paid for a yard of the same cloth ? 

Ans. $4,047*. 

20. If |- of a lot of groimd be worth 73 dollars 87^ cents, 
what is the whole of the lot worth at that rate ? 

Ans. $118.20. 

21. If 4j cords of wood cost 9 dollars, what is the price 
per cord ? and what would 7|- cords amount to at the same 
rate? Ans. $2 ; and $15.50. 

22. What is the price of wheat per bushel, when 25-J- 
bushels sell for 37 dollars 6S|- cents'? and what should bo 
paid for 40 bushels at the same rate ? 

Ans. $1.50 ; and $60. 

23. What is the price of butter per pound when 13-J 
pounds sell - for 1 dollar 62 cents ? and what should be paid 
for 145 pounds of butter at the same price ? 

Ans. 12 cents ; and $17.40. 
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1^4. Bought dO bttshels of salt for 31 dollars 25 cents, and 
sold it at a profit of 25 cents per bushel. At what price per 
bushel was it sold ? 

|31.25-f>50 gives the price at which it was bought per 
bushel. . Ans, $.675. 

25. Bought 32^ barrels of com for 81 dollars 25 cents, 
and sold it at a profit of 61-}- cents per barrel. At what 
price per barrel was it sold ? and what was the whole profit 
made? Ans. $3.1125; $19,906'. 

26* What should be paid for 10 tons of hay, when .7 of a 
ton sells for 13 dollars 12^ cents ? 

$13,125-^.7 will give the price per ton, because that 
price X .7 must produce the Value of .7 of a ton. 

Ans. $187.50. 

27. What should be paid for 15^ yards of silk when f of a 
yard costs 1 dollar 12^ cents ? Ans. $27.90. 

28. Allowing f of a yard of cloth to cost 5 dollars 43|- 
cents, what should be paid for 13|- yards at the same rate ? 

Ans, $100.59375. 

29. A person having 300 dollars on hand would disburse 
it. for equal quantities of sugar and coiSee. What quantity of 
each can he purchase, if the sugar be at 9 cents, and the 
cofiee at 15 cents per pound 1 

9 -h 15 = 24 ; then 24 cents will buy one pound of each. 

Ans. 1250 pounds of each. 

30. If wheat be at 1 dollar, rye at 50 cents, and com at 
37^ cents per bushel ; how many bushels of each may be 
purchased for 500 dollars ? Ans. 266.666 bushels of each. 
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MISCELLANEOUS EXERCISES 

ON DECIMAL FRACTIONS, AND FEDERAL MONET. — ABBREVIATED 

MULTIPLICATION AND DIVISION. 

1. What is the Sum of 230 and 3 tenths, 29 and' 13 hun- 
dredths, 173 and 5 hundredths, 75 thousandths^ and 1350 
Kna^ ten-thousandths? Ans, 1782.5553. 

2. What is the Sum of 625 thousandths, 162 and 5 hun- 
dredtJis, 346 and 9 tenths, 375 thousandths, and 8374 and 
l5,ten'thousa9idths1 Ans. 8883.9515. 

3. What is the Product of 375 and 125 thousandths mul- 
tiplied by the difference between 75 hundredths and 31 
thousandths? Ans, 269.714875. 

4. What is the Product of 25 miUionths multiplied by the 
Sum of 300 and 5 tenths, 17 thousandths, and 10 and 6-J- 
tenths? (88) Ans. .00777855. 

5. What is the Gtuotient of 803 and 154 hundred-thou- 
sandths divided by the Difference between 25 hundred-thou- 
sandths and 24564 and 625 ten-thmcsandths ? 

Ans. .0326'. 

6. What is the duotient of 7340 and 16 hundred-thou- 
sandths divided by the Difierence between 6357 and 8 tenths 
SLui 3^ hu9idredths ? (88) Ans. 1.154, 

7. Find the value of (.25+ .125 + 2.5 - .05 - .005) 
X .04 in a vulgar fraction in its lowest terms ? 

8. Find the value of (100 + .1 -f .34 + .09 + 3.2 —60) 
•— 50 in a vulgar fraction in its lowest terms. 

9. Find the value of (f + 5J + 10 + .3| + 2^) — (7-f 
} + ^) in an integer and decinuU thousandths. 

Ans. fi.94lf 
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10. Find the amount of a merchant's bill for 3^ yards ot 
cloth at 7 dollars 68|- cents per yard, 12 J- yards of silk at 1 
dollar 31J- cents per yard, and 16 skeins of silk thread at 6} 
cents a skein. 

Tn these Exercises reduce Vulgar Fractions to Decimals, 

Am. $43,984', 

11. Bought 20 barrels of flour for 102 dollars 50 cents, 
and sold the same at a profit of 87^ cents a barrel. At what 
price per barrel was it sold ? and what was the entire profit 
made? Am, $6 ; and $17.50. 

12. A gives B 117^ yards of silk, at 93|- cents per yard, 
for 20 yards of cloth at 4 dollars 37^ cents per yard, and 
enough of calico at 12^ cents per yard to pay the balance. 
How much calico must A receive ? Ans^ 181.25 yards. 

13. A merchant bought 25 yards of cloth at 4 dollars 87^ 
cents per yard, and sold it at an entire profit of 50 dollars 
68|^ cents. At what price per yard was the cloth sold ? 

Am. 6.9025. 

14. What is the price of sugar per hundredweight when | 
of a hundredweight costs 6 dollars 37^ cents ? and what 
should be paid for 5J hundredweight of sugar at the same 
rate ? Am, $8.5 ; and $46.75. 

15. How much rice at 4^ cents a pound would be an 
equivalent for 100 pounds of coffee at 12^ cents a pound, 300 
pounds of sugar at 7 cents a pound, and 25^ pounds of tea 
at $1 a pound? Arts. 1305.555* pounds. 

16. A person wishes to purchase a quantity of coffee and 
as much rice. The coffee is at 13^ cents, and the rice at 5 
cents, per pound ; what quantity of each can he purchase 
for 15^ dollars ? Am. 83.783' pounds. 

17. A farmer bought a plantation containing 400 acres, at 
2^\ dollars per acre, and sold \ of it at a profit, on that half, 
of 213 dollars 12j^ cents. At what price per acre was the 
land sold? Am. $21,565'. 
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18. A gives B 37 hundredweight of hemp, at 4 dollars 33 j 
per hundredweight ; for 1000 pounds of bacon at 6^ cents 
per pound, 20 dollars in cash, and as much sugar at 7} cents 
per pound as will pay the balance. How much sugar must 
A receive ? Ans, 1073.563' pounds. 

19. A miller sold 75 barrels of flour at 4 dollars 87^ cents 
a barrel, and with the proceeds intends to purchase, in equal 
quantities, wheat at 75 cents a bushel, rye at 31^ cents a 
bushel, and corn at 37^ cents a bushel. "What quantity of 
each can he purchase ? Ans. 254.347' bushels. 

20. A merchant bought 100 yards of cloth at 3 dollars 
93^ cents per yard, and 82^ yards at 4 dollars 12^ cents per 
yard. At what average price per yard should he sell the 
whole, to realize a profit which shall be equal to j- of the 
cost? Ans. $5,027'. 

21. A speculator bought 210 barrels of flour at 4 dollars a 
barrel, 965^ bushels of oats at 33^ cents a bushel, and 50 
barrels of pork at 5 dollars 6 j- cents a barrel. He sold the 
flour and pork at an advance of 2^ dollars a barrel, and the 
oats at a loss of 3 cents a bushel ; what was the result of the 
speculation? Ans, He gained $621.03'. 

22. A bought of B 122J bushels of wheat, and of C 75J 
bushels, at 93|- cents per bushel. He made 60 bushels into 
flour, and sold the flour at a profit of 12^ dollars ; if he sell 
the remainder of the wheat at 81^ cents per bushel, what 
will be hifi entire profit or loss 1 Ans. Loss $4,718'. 

23. A speculator bought 50 barrels of flour at 4 dollars 6^ 
cents per barrel, and 76 bushels of wheat at 68| cents per 
bushel. Having sold 20 barrels of the flour at 5 dollars a 
barrel, and the whole of the wheat at 75 c6nts a bushel, at 
what price per barrel must the remainder of the flour be 
iold to make his profit 100 dollars on the whole ? 

Ans. $6,614' per barrel. 
6 
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Abbreviated Multiplication of Decimals. 

By the Rule for the Multiplication of Decimals (97), the 
product will sometimes contain more decimal figures than it 
is necessary to find. In such cases the multiplication may 
be abbreviated as follows : 

To multiply 37.14586 by 92.83, for only three decimal 
figures in the product, 

37.14586 

38.29 
3343127 

74292 

29716 
1114 



3448.249 

We set the units figure, 2, of the multipHer under that 
decimal place of the multiplicand which is the last to be 
retained in the product. The remaining figures of the mul- 
tiplier are set in reversed order — the 92 being reversed on 
the right of the (.), and the .83 on the left. 

Jn multiplying we begin with that figure of the multipli- 
cand which stands directly over the multiplying figure ; 
thus in multiplying by the 9 we begin with the 8 ; in multi- 
plying by the 2 we begin with the 5, (fee. ; but 

To secure an average correctness in the first figures of the 
several products, we must add to each the nearest number of 
tens that would arise from multiplying the rejected right hand 
figure of the multiplicand ; thus we say 9 time 8 is 72, and 
add 5, which would be carried from multiplying the 6. 

When the rejected right hand figure would give a product 
midway between two numbers oftens, as 15, 25, 35, &;c., 
we take the greater number as the nearest value, because 
such product would generally be increased from multiplying 
the other rejected figures. 
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. The several products thus formed will all begin with the 
same order of decimals as the last decimal figure in the re- 
quired product. The .0008 multiplied by the 9, which is 9 
tens, or 90, produces 72 thousandths (97) ; the .005 X 2 
produces 1 thousandths ; and so on ; and thousandths is 
the lowest order required in the product. The first figures of 
the several products must therefore be set one under another, 
to be added together. 

The last decimal figure in the product found as above, will 
often be the same that would be found in that place by the 
common rule, and will very seldom be wrong by more than 
1. By that Rule the entire product, in the present case, 
would "he 

3448.21501838. 

When the multiplicand has not as many decimal figures att 
are required in the product, O's must be annexed to supply 
the deficiency. 

24. Find the Product of 73.1285 X 4.1316 to ^w;o deci- 
mal figures. Arts, 302.12. 

25. Find the Product of 130.375 X .47348 \jo three deci- 
mal figures, Ans, 61.728. 

26. Find the Product of 570.794 X 1.7383 to four deci- 
mal figures. Ans. 992.2111 

Abbreviated Division of Decimals. 

When there are several figures in the Divisor, and it is 
necessary to find only a few decimal figures in the Quotient, 
the division may be abbreviated as follows. 

To divide 2508.92806 by 92.4135 to two decimal figures 
in the Quotient. 
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92.41,35(2508.92806(27.14 
18483 
6606 
6469 
137 
92 
45 
37 

"VVe first consider how many figures the quotient will con- 
tain. There will he four figures in the quotient — two inte- 
gral figuj'es from dividing 92 into 2508, and the two required 
decimals. 

We first divide hy as many figures, 9241, in the lefl of the 
divisor as there are to be figures in the quotient ; and in- 
stead of affixing the next figure of the dividend to the 
remainder, for a new dividend, we re^'ect another figure 
from the divisor^ and divide 924 into 6606 ; and so on. 

In multiplying the divisors hy the quotient figures, it 
is necessary to add the tens that would arise from multiply- 
ing the rejected figure on the right, as in ahbreviated multi- 
plication of decimals. 

When the Divisor has not as many figures as are required 
in the quotient, the division must proceed according to the 
common Rule, until the figures in the divisor are one more 
than those rejnaining to be found in the quotient. 

27. Find the auotioit of 2857.35 -f- 743.672 to two deci- 
mal figures, Ans. 3.84. 

28. Find the (Quotient of 738.973-^205.864 to three 
decimal figures, Ans. 3.589. 

29. Find the duotient of 1384.47 : 237,4.16 to fmr decir 
mal figures, Ans, 5.8314 



CHAPTER VI. 

WEIGHTS AND MEASURES. — CURRENCIES. — MONOMIALS AND 
ISOLYNOMIALS. — DUODECIMALS. — ALIQUOT PARTS. 

Different Orders of Measuring Units, 

(101.) A duantity (3) is sometimes expressed in two or 
more different wders of measuring units. 

Thus 5 dollars 25 cents is a quantity, or sum of money, 
expressed in two different orders of measuring units. 

In the expression 3 pounds 4 ounces are how many different orders of 
measuring units 1 In 4 days 7 hours 20 minutes are how many different 
orders of measuring units 1 

In Federal Money, as has been seen (92), the measuring 
wiits rise from lower to higher orders by a tenfold increase, 
as in abstract numbers. 

In other kinds of quantity, the relative values of the mea- 
suring units are to be learned from the following Tables : 

(102.) Troy Weight 

Is used in weighing jewels, gold, silver, liqtwrs, and, gen- 
erally, the most valuable commodities. 

24 grains (^r.) make 1 pennyweight, dwt, 
20 pennyweights . 1 ounce, oz, 

12 ounces ... 1 pound, lb. 

One gr. is what part of a dwL 1 1 dwt. is what part of an oz. 

One oz. is what part of a lb. 1 
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(103.) Avoirdupois Weight 

Is used in weighing groceries ^ all the coarser metals ^ and, 
generally, all coarse and cheap commodities. 

16 drams {dr.) make 1 ounce, oz, 

16 ounces 1 pound, <2d. 

28 pounds . . . • 1 quarter, qr, 

4 quarters .... 1 hundredweight, cwt, 
20 hundredweight . . 1 ton, T. 

This Table is according to former usage, which is still the 
v-sage of Great Britain, and of the Custom Houses of the 
>fnited States. 

By the statutes of several of our States, 

25 pounds make 1 quarter, 
4 quarters . 1 hundredweight. 

This makes a ton consist of 2000 pounds, while by the 
fj^t Table a T. is 2240 lb. 

But even in these States the first Table is often followed 
in weighing the coarsest commodities, such as plaster^ coal, 
iron, hemp, &c. 

One pound in Avoirdupois Weight is equal to lib, 2oz, 
lldwt. 16gr, in Troy Weight 

One dr. is what part of an oz. 1 1 W. is what part of a qr. 1 

(104.) Apothecaries'* Weight 

Is used in compounding medicines, which, however, are 
bought and sold by Avoirdupois Weight 

20 grains {gr,) make 1 scruple, 9. 

3 scruples .... 1 dram, 3. 

8 drams .... 1 ounce, S . 

12 ounces .... 1 pound, Tb, 
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The pou?idf ounce, and grain ia Apothecaries* Weight, are 
the same as in Troy Weight. 

One gr. is what part of a scruple 1 One scruple is what part of a dram 1 

(105.) Dry Measure 

Is used in measuring grain, fruit, salt, and, in general, all 
such commodities as are estimated in the heap or aggregate. 

2 pints {jpt.) make 1 quart, qU 
8 quarts ... 1 peck, pk, 
4 pecks ... 1 bushel, bu. 

The English quarter, in Dry Measure, is 8 bushels, and 
the chaldron is a coal measure of 36 bushels ; but coal is 
usually sold by weight, 4 

One pt. is what part of &qt.7 1 qt, is what part of a pk. t 

(106.) Beer Measure 

Is used in measuring beer and other malt liquors, and, in 
some places, milk and water, 

2 pints, {pt.) make 1 quart, qt, 
4 quarts ... 1 gallon, . gal, 

86 gallons ... 1 barrel, bar. 

54 gallons ... 1 hogshead, hhd. 

The English firkin is 9 gallons ; also 2 firkins make 1 
kilderkin. 

One qt. is what part of a gal. t 1 gal. is what part of a bar, ^ 

(107.) Wine Measure 

Is used in measuring urine, and, in general, all liquids ex* 
cepting such as fall under Beer Measure. 
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4 gills {gi) 


make 1 pint, 


pt. 


2 pints . . 


. . 1 quart, 


qt. 


4 quarts 


. . 1 gallon, 


gal. 


31^ gallons • 


, . 1 barrel, 


bar. 


63 gallons . 


. , 1 hogshead, 


hhd. 


2 hogsheads 


. . 1 pipe. 


pi. 


2 pipes 


. . 1 tun, 


tun. 



Also 42 gallons make 1 tierce, and 84 gal. make one 
puncheon. The gallon in Wine Measure is .81* of a gal. in 
Beer Measure. 

One gi. is what part of B,pt.7 1 gal. is what part of a bar. 7 

(108.) Linear Measure . 

Is used in measuring lines; that is, lengthy distance, 
height, kc, 

12 inches (in,) make 1 foot, ft. 

3 feet .... 1 yard, yd. 

5J yards .... 1 rod or pole, rd. 

40 rods .... 1 furlong, fur. 

8 furlongs or 1760 yd. 1 mile, mi. 

Also 3 miles make 1 league; L. — used to express distances 
at sea. 

The term barley-corn was formerly used for one third of an 
inch: the term line is sometimes used for one twelfth of 
an inch. 

A hand is 4 inches — used in measuring the height of 
horses ; a fathom is 6 feet — used in measuring the depth of 
water. 



One in. is what part of a//. ? 1 //. is what part of a yd. 7 
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(109.) Cloth Measure 

Is used in measuring cloth, silk, lace, kc, ; being a species 
of Linear Measure. 

2^ inches {in.) make 1 nail, no. 
4 nails .... 1 quarter, qr, 
4 quarters ... 1 yard, yd. 

Also 3 quarters make 1 Flemish Ell ; 4 qr, l^ in,, 1 
Scotch Ell; 5qr.,l English Ell ; and 6 qr. 1 French Ell. 

The yard in Cloth Measure is the same as in Linear 
Measure. 

One in. is what part of a na. ? I na, is what part Afi qr ^ 

' (110.) Square Measure 

Is used in measuring surfaces, that is, any extension in 
length and breadth, without regard to thickness. 

' A square inch is an inch long and an inch toide ; a 
square foot is a foot long and a foot wide ; and so on. 

Square measure is found by multiplying together length 
and breadth ; thus 2 in. long and 1 in. wide makes 2 square 
inches ; 2 in. long and 2 in. wide makes 4 square inches ; 
and so on. Hence 

144 square inches {sq, in.) make I square foot, sq. ft 

9 square feet . . . . . 1 square yard, sq. yd 

30-J' square yards 1 perch or sq» rod, P. 

40 perches 1 rood, K, 

4 roods 1 acre, A. 

Also 640 acres make 1 square mile, or Section of land ; 

and 6 miles square^ which is, 36 square miles, make a 

Township. 

6* 
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» 

An inch square is aa inch long and an inch wide, being 
the game as a sqtcare inch ; but 2 inches square is 2 in. 
long and 2 in, wide, which makes 4 sqicare inches ; 3 
inches square is 3 in, long and 3 in, wide, which makes 
9 sq. in.^ k^. 

4 inches square is how many square inches 1 5 feet square is how 
many square feetl 10 miles square is how many square miles 1 

Which is the grreater, half a square foot or a square half foot 1 

(111.) CvMc or Solid Measure 

Is used in measuring solids, that is, any extension in 
lengthy breadth, and thickness, 

A cubic inch is an inch long, an inch vnde, and an inch 
thick; a cubic foot is a foot long, a foot wide, and a foot 
thick ; and so on. 

Cubic or solid measure is found by multiplying together 
length, breadth, and thickness. Thus 3 in. long, 2 in. 
wide, and 2 in, thick would make 12 cvhic or solid inches. 
Hence 

1728 cubic inches {cu,in.) make 1 cubic foot, cu.ft, 
27 cubic feet 1 cubic yard, cu, yd. 

Also 128 cubic feet make 1 cord, A cord of wood is usu- 
ally put up 8 ft, long, 4 ft. wide, and 4 ft. high. One foot 
in length of such a pile is called a cord foot ; and contains 
16 cubic feet 

50 cubic feet of timber are allowed to weigh a ton. Of 
round timber such a quantity is allowed for a ton as, when 
hewn, will make 40 cubic feet. 

231 cu. in, is the capacity of a gallon in Wine Measure ; 
282 cu in, is the capacity of a gallon in Beer Measure. 
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The British Imperial gallon contains 277.274 cu, in. ; and 
the Imperial bushel, being 8 Imperial gallons, contains 
2218.192 cu. in. 

The standard bushel in the United States is the same aa 
the British Winchester bushel, and contains 2150.4 cubic 
inches. 

(112.) Circular Measure 

Is used in expressing any part of the circumfereftce of a 
circle, latitude, longitude^ and the motions of the heavenly 
bodies. 

60 seconds (") make 1 minute, ' 
60 minutes ... 1 degree, ° 
360 degrees, the circumference of any circle. 

A degree has no determinate linear extent; being the 
360th part of the circumference on which it is taken, it is 
greater or less' as that circumference is greater or less. 

A degree on the Equator of the Earth is about 69^ miles. 
One minute on the circumference of the Earth is called a 
geographical or nautical mile ; the mile of Linear Measure 
being denominated a statiUe mile. * 

(113.) Measure of Time. 

Time is measured in days by the revolution of the Earth 
around its aais, and in years by the revolution of the Earth 
around the Sun. 



60 seconds {sec.) make 1 minute, min, 

60 minutes . 
24 hours 



7 days 
365 days 



1 hour, hr. 

« 

1 day, da. 



1 week, ufk. 

1 common year, yr. 



366 days, every 4th yeat, called leap year. 
100 years . 1 century. 



18S YrjaoBjB and measures. 

A year consists of 12 months — January, February, March, 
April, May, June, July, August, September, October, Novem* 
ber, and December. , 

The number of days in each month is as follows : 

Thirty days has September, 
April, June, and November ; 
February has twenty-eight alone, 
And all the rest have thirty-one ; 
But leap year comes one year in four, 
When February has one day more. 

The true period of the Earth's revolution around the Sun 
is 365 da, 5 kr, 48 min. 51.6 sec. This constitutes the 
CbstTonomical year^ and contains an excess of nearly 6 hours 
above the common civil year of 365 days. 

To adjust the civil reckoning to astronomical time, one day 
is added to February every fourth year, which makes the 
leap year of 366 days. But one day is more than the afore- 
mentioned excess amounts to in 4 years ; and to obviate the 
error which would thence result, the following rule is adopted : 

When the number of the year is divisible by 4, vrithout a 
remainder t it is made leap year ; but a centurial year^ as 
1800, 1900, ^c, is not made leap year unless it is divisible 
by 400, vdthout a remainder. 

(114.) English Money 

Is the national currency of the kingdom of Great Britain. 

4 farthings {qr.) make 1 penny, d, 
12 pence .... 1 shilling, s, 
20 shillings .... 1 pound, J£. 

Also 5 shillings make 1 crown, and 21 shillings 1 guinea. 
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English money is also called Sterling money, which is a 
term expressive of purity. 

The Pound Sterling is represented by a gold coin called 
a Sovereign^ which is valued by law in the United States at 
$4.84; but its value as compared with our gold coin is 
$4,866. 

When the Sovereign is valued at $4.84 we shall find that 

One shilling sterling is equal to 24|- cents. 

(115.) Values of a Shilling in Different States. 

At the adoption of Federal Money, by Act of Congress, in 
1786, the paper money, in the English denominations, of the 
diiierent States, had depreciated in different degrees — which 
caused the pound, shilling, &c., to have diiierent Federal 
values in diiierent States. 

These diiierent values of the Shilling are as follows . 

l5. = 12^ cents, or 85. = $1, in New York, Ohio, and 
North Carolina. 

I5. = 13 J cents, or 7^5. = $1, in New Jersey, Pennsyl- 
vania, Delaware, and Maryland. 

\s, = 16f cents, or 65. = $1, in New England, Virginia, 
Kentucky, and Tennessee. 

\s, = 21|- cents, or 4|^. = $1, in South Carolina and 
Georgia. 

In some of the new States the Shilling is valued according to 
the New York, in others according to the New England cur 
rency, and others adhere exclusively to Federal Money. 
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MONOMIALS AND POLYNOMIALS. 

(116.) A Monomial duantity, or simply a Monofyiial, is a 
quantity expressed by a single name of measuring units. 

5 pounds is a monomial ; 10 yards is a monomial. 

A Polynomial Quantity, or simply a Polynomial, is a 
quantity expressed by tv)o or mare names of measuring units. 

5 pound 3 ounces is a polynomial ; 10yd, 3qr, 2na. 
is a polynomial. 

A Polynomial is composed of two or more m^onomialSt 
which may thence be called the terms of the polynomial. 

How many terms has the Polynomial 3hhd. 9gal. 2gt. Opt. 1 

Monomial quantities have usually been called denominate 
ntmibers; and Polynomials, compound nv/mhers^ or com- 
pound quantities. 

REDUCTION. 

(117.) The 'Reduction of a quantity, in general, consists 
in changing its expression, without altering its value ; and 
this is done when the quantity is expressed in a lower, or a 
higher order of measuring units. 

Thus 5 dollars reduced to cents, makes 500 cents ; 234 
cents, reduced to dollars, makes 2 dollars 34 cents. 

The Reduction of Monomials and Polynomials presents a 
variety of cases, which all come within the applications of the 
following general Rule. 
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RULE XXVI. 

(118.) To Reduce a Monomial to a Different Order oj 
UnitSy in the same kind of measure, 

1. To reduce a Monomial to a lower order of units. — 
Multiply the given monomial by the number of the lower 
units in one of the same order with the monomial ; the pro- 
duct will be in the lower order of units. 

2. To reduce a Monomial to a higher order of units. — 
Divide the given monomial by the number of its own order 
in one of the higher units ; the quotient will be in the higher 
order of units, and the remainder, if any, will be in the same 
order as tJie given monomial, 

EXAMPLE I. 

To reduce 5£. 145. 9d. to pence. 

5£. 145. 9d. 
20 

1145. 

12 



ISnd. Ans. 1377 pen.ce. 

We first reduce the monomial 5£. to shillings, which are 
of a lower order of units. Since 20 shillings make 1£. (114), 
6£. is 5 X 205., that is, IOO5. ; adding the 145., we have 

1145. 

We then reduce these 1145. to pence , which are of a lower 
order of units. As 12 pence make I5. (114), 1145. is 
114 X 12c?., that is, 1368c?., to which we add the 9i, 
making 1377 pence. 

The reduction of the given Polynomial thus consists in the 
successive reductions of monomials, according to the first 
part of tilt Rule. 
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EXERCISES. 

These Exercises require a familiar acquaintance with the 
preceding Tables. In all questions involving Avoirdupois 
Weight (103), 28 pounds are taken for a qr. of a cwt, 

1. Red>ice Alb. loz. \ZdwU to pennyweights. 

Ans. Wlodwt, 



2. Reduce lib. IQdwt 2gr, to grains. 

8. Keduce ST. 2cwt, 3qr, to quarters. 

4. Keduce 9cwt. Iqr, l3oz. to ounces. 

5. Reduce 14 § . 2 3. 12^r. to grains. 

6. Reduce 8ft. 13. 15gr, to grains. 

7. Reduce I5bu. 2pk, Iqt, to quarts. 

8. Reduce 9bu, 5^t. Ipt. to pints. 



9. Reduce 

10. Reduce 

11. Reduce 

12. Reduce 

13. Reduce 

14. Reduce 

15. Reduce 



3pt. Ihhd, AOgcd, to gallons. 
4 tuns 5hhd. 3qt, to quarts. 
I3m. 7 fur. 25r. to rods. 
30m» 16/wr. I5p, to poles. 
20yd. 3qr, 2na. to nails. 
31yd. 3na. 2in» to inches. 
14-1. IR. 20P. to perches. 



Ans. AQ562gr. 
Ans. 25lqr. 

Ans. 16589021. 
Afis. 6852gr. 

Ans. A6\55gr, 
Ans. 603qt, 
Ans. 681 pt. 

Ans. ASl gal. 
Ans. 5296qt. 

Ans. 4465r. 
Ans. 10255jt7 

Ans, 334:na 

Ans. 1124fm 

Ans. 2300P. 



16. Reduce IQcu. yd. 17cu. ft. to cu. ft. Ans. 287 cu. ft. 

17. Reduce 4cu.yd. lOOcu. in. to cu. in. 

Ans, 186724cm. in 

18. Reduce 2Qtok. 6da. 3hr. 6min, to min: 

Ans. 208985win 

19. Reduce lyr. lOQda. 20hr. 6min. to min. 

Ans. 6708Q5min. 

20. Reduce 9-4. 13P. 4sq. yd. to sq. yd. 

Ans. 43957^55'. 2^/. 
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EXAMPLE II. 

* To reduce 3561 farthings to a Polynomial in £. s, &o. 

4 :)356lqr. 
' ' i 2)890dri qr. 
20) 74g. 2d , 

3£- Us. 2d, \qr. 

We first reduce the 3561 g^r. to pefice, which are of a 
higher order of units. Since 4 farthings make Id., 3561 
qr, -1- 4 gives 890 pence, with the remainder Iqr, 

We reduce the 890d. to shillings^ a higher order of units. 
Since 12 pence make l5., 890fi?. -^12 gives 74 shillings, 
with the remainder 2c?. 

We next reduce the 745. to pounds. Since 205. make l£, 
745 -7- 20 gives 3 pounds, with the remainder 145. 

The last quotient and the several remainders make the 
Polynomial 

.3£. 145. 2d, Iqr, 

The required Polynomial is obtained by the successive re- 
ductions of monomials, according to the second part of thf. 
preceding Rule. 

21. Reduce 874 pennyweights to a polynomial in lb,, oz., 
Ac. Ans, 3lb. loz. lAdwt. 

22. Reduce 785 pounds to a polynomial in cwt,, qr,, &c. 

Ans. 7 cwt. Oqr, lib. 
S3. Reduce 730 quarts to a polynomial in bu , pk., <fec. 

Ans, 22bu. 3pk. 2qt, • 

24. Reduce 890 gallons to a. polynomial in tuns, pi., &c. 

Ans. 3 tuns, Ipi. 8gal. 

25. Reduce 500 inches to a polynomial in yd., ft., &c. 

Ans. I3yd. 2ft. Sin. 

26. Reduce 375 nails to a polynomial in yd., qr., (Sec. 

Ans. 23yd. Iqr. 3na, • 
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27. Reduce 4750 sq, in, to a polynomial in sq. yd., &c. 

Ans. 35g. yd. 5ft. 142m.. 

28. Reduce Zl ^5 perches to a polynomial in A,y R., &c. 

Ans, 23A. 2R. 36P. 

29. Reduce 9374 cu. in, to a polynomial in cu.ft.y &c. 

Ans. 5cu.ft. 734m, 

30. Reduce 4034 seconds to a polynomial in deg.y 7ni?i., 
&c. Ans. Ideg. Imin. lAsec, 

31. Reduce 3875 seconds to a polynomial in7ir., min.^ 
&c. Ans. \hr. 4min. Z5sec. 

32. Reduce 4375 minutes to a polynomial in da,y hr,, &c. 

Ans. 'Sda. Ohr, 55min, 

33. Reduce 3470 hours to a polynomial in wk.^ da., &c. 

Ans. 20wlc, 4:da. 14Ar. 

EXAMPLE III. 

To reduce the fraction |-£ to integers in shillings, 
pence, &c. 

The given monomial is to be reduced to lower units ; we 
therefore apply the^r^^ part of the preceding Rule. 

f£ is f of 205., that is, f X 205. =^s. = 5^, (61). 

Reserving the integer 5s., and reducing |^5. to^ewce, we say 

f5. is f of I2d., that is, f X 12c?. = ^. = 8f^. 

Reserving the integer 8d,, and reducing |- to farthings, 
we say 

•|^. is 4- of 4g'r., that is, ^ X 4^^ = •^$'r. = 2|gr. 

The several integers reserved and the last result must now 
be arranged in a Polynomial ; thus 

6s. Qd. 2^r. 
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In like manner a decimal monomial may be reduced to 
integers; llms 

To reduce .23£ to integers ia s.^ d., <fec. 

.23£ is .23 X 205. = 4.605. 
Reserving the integer 45., we say 

.605. is .60 X 12d. = 7.20c?. 

E^serving the integer 7d,, we say 

.20c?. is .20 X 4gr. = O.SOg'r. 

Thus we find the Polynomial 

45. 7c?. O.SOg'r. 

In reducing a monomial vulgar Fraction, as above, the 
products will usually be in the form of improper fractions, 
which must be reduced to units, (61). 

34. Reduce ^Ib, to integers in oz, dwt,, <&;c. 

Ans. 5oz, 6dwt, I6g7, 

35. Reduce .17 lb. to integers in oz., dwt, &c. 

Ans. 2oz, Odwt. 19.2gr. 

36. Reduce Jgr. to integers in lb. oz., &c. 

Ans. 18lb. lOoz. lO^dr. 

37. Reduce .19 T. to integers in cwt., qr., &c. 

Ans. 3cwt. dqr. 5.6lb. 

38. Reduce ^^pk* to integers in qt,, pt., &c. 

Ans. Aqt. \pt. l^gi, 

39. Reduce .2\bu. to integers mpk., qt., &c. 

Ans. Ipk. \qt, l.Sipt. 

40. Reduce ^pi. to integers in hiid., gal., <fcc. 

Ans. Ihhd. 12gal. 2^qt. 
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41. .Reduce .6 tun to integers in pi, , hhd,y &;c. 

Ans. Ipi, 25 gal, \',^pU 

' 42. Reduce |f J-w. to integers in fur., r., &c. 

Ans. 3fur, 20r, 4yd, 

43. Eeduce ,9S5yd, to integers in qr., na., &cc. 

Ans. 3qr, 3na, 1.7 Im, 

44. Reduce ^A. to integers in R,, P., &c. 

Ans. 2R. S6P. 20^^?. 

45. Reduce .83^. to integers in R., P., &c. 

Ans. SJR., 12P., 24:.2yd. 

46. Reduce ^5 Cu. yd. to integers in cu.ft., &c. 

Ans. Idcu.ft.y 1296cw. in. 

47. Reduce .3 cu, yd, to integers in cu.ft.f ice. , 

Ans. 8cu. ft. J 172.8cu, in, 

48. Reduce ^ degrees to integers in min., kc. 

Ans. 21mm. 25^ec, 

49. Reduce .37 deg. to integers in min., <Szc. ' 

Ans. 22min, 12sec, 

60, Reduce ^ tvk, to integers in da., hr., &cc. 

Ans. Ada, 2\hr. 36min, 

EXAMPLE IV. 

To reduce 10s. 6d, 2qr. to a Fraction of & pound. 

We commence with the lowest term of the given polyno- 
mial, and reduce, successively, to higher units, by the second 
part of the preceding Rule. 

Since 4 farthings make Id., 2qr. is \d. = \d. To this wo 
add the ^d., and divide by 12 to reduce to shillings ; thus 

^\d.^\2 gives ^s. 
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To this result we add the 10s., and divide by 20 to reduce 
impounds; thus 

10if5.~ 20 gives f|f£, 

which is equal to the given polynomial. 

The same reductions may he performed decvmdUy; thus 

2gT. -f- 4 = .5d, ; 6.5d. ^12 z=z MVs. ; 
10.54r5.-i.20=.527'£. 

(119.) Another Method of Reducing a Polynomial to 
a Fraction of a Higher Unit. 

1. Roduce the given polynomial to its lowest named units, 
for a numerator ; and reduce the higher unit to the same 
name, for a denominator, 

2. The Vulgar Fraction thus formed may, when requisite, 
))e reduced to a decimal. 

Thus, to reduce 10^. 6(f. 2qr, to the fraction of a £, 
10s. ^d, 2qr. = 506qr. ; and 1£ = 960qr. 
The required Fraction will therefore be fj^£ = ff §£. 

51. Reduce Soz* 15du^t IBgr, to a fraction of a lb, 

Ans. i^. 
62, Eeduce 10o2^. ISdtut, 20 gr, to a decimal of a lb, 

Ans, ,890'lb, 

53. Reduce 2qr. 14Z5. 12oz, to a fraction of a ewt, 

Ans, ijjcwt. 

54. 'Reduce 9cwt, \qr, lOlb, to a decimal of a T, 

Ans. .466' r. 
65, Reduce 4yd, 2ft. 9in. to a fraction of a rod, 

Ans. i^od. 
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56. Reduce ^fur. 30^. ^yd, to a decimal of a m. 

Ans. 846'm. 

57. Reduce 2qr. 3na. 2in. to a fraction of a yd, 

Ans. \^yd, 

58. Reduce Iqr, 2na\ I^m. to a decimal of a yd. 

Ans. AW yd, 
59'. Reduce 8sq.fi. IQOsq. in, to a decimal of a 5^. yd. 

Ans. .966'yd. 

60. Reduce 2R. 20 P. 9sq. yd. to a decimal of an A. 

Am. .876'A. 

61. Reduce 3hr. Amin. 20«ec. to a decimal of a day. 

Ans. .\28'da. 

A Polynomial may be reduced to the denomination of 
either of its terms, by reducing its other terms to that deno- 
mination, and adding together its several parts. 

To reduce 7£ 10s. 8d. 2qr. to shillings. 

7£ = 1405. ; and 8d. 2qr. = .708*5. . 

We have then 1405.+ 105.+.708*s. = 150.708*5. 

62. Reduce 25&t«. Zpk. Zqt. Ipt, to pk. 

Ans. 103.437>A:. 

63. Reduce 2T. Idctvt. Zqr. 18lb. to cwt. 

Ans. 55.910* cwt. 

64. Reduce 4m. 5fur. 30r. 3yd. to rods. 

Ans. 1510.545/-. 

65. Reduce 5 tuns 3hhd. 20g(d. Iqt, to gal. 

Ans. 14i69.25gal. 

66. Reduce 3-4. 2R. 19P. 6sq. yd. to P. 

Ans. 579.165P. 

67. Reduce 10 T. I5cwt. Iqr. 25lb. to cwt. 

Ans. 2\5.A13cwL 

68. Reduce 12^1. 3JR. 21P. 25sq. yd. to A. 

Ans. 12.886'il. 
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Reduction of Currencies. 

To reduce 75£. 155. 9(i. Sterling to Federal Money, accord- 
ing to the legal value of the pound sterling in the United 
States. 

By reducing the 155. Qc?. to a decimal of a £, we shall have 
75J875£, which, multiplied by $4.84, gives 

$360.8115. 

It is evident that by dividing any sum in Federal Money 
by $4.84, we should ohiBia 2X)unds sterling. 

69. Reduce 5s. 6d. in New York to Federal Money 

Express the whole sum in shillings and decimal of a 5., 
and multiply by the number of cents in one shilling (115). 
In this multiplication, use cents in a decimal of a $, (93). 
^ • ' Ans. $0,687'. 

70. Reduce I65. ^d. in Georgia to Federal Money. 

Ans. $3,589'. 

71. Reduce 145. 8c?. in Pennsylvania to Federal Money. 

Ans. $1,955', 

72. Reduce 25. M. in New England to Federal Money. 

Ans. $0,375. 

73. Reduce 100£. 155. 10c?. sterling to Federal Money, 
according to the legal value of the £ sterling in the United 
States. Ans. $487,828'. 

74. Reduce $1000 to Sterling or English Money, according 
to the legal value of the £ sterling in the United States. 

Ans. 206.611'£ = 206£. 125. 2d. 2.56gr. 
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ADDITION, SUBTRACTION, &c., OF MONOMIALS. 

(120.) Dissimilar Monomials in the same kind of mea- 
sure, may be reduced to similar monomials, that is, monomi- 
als of the same order of units ; and then be added together, 
or subtracted the one from the other. 

To find the sum of |£ and ^s» in pence. 

By reducing, we find f £=180c?., and |-5.=8^., (118 . .1) ; 

then 1 80c?. + 8c/. = 188c?. 

• 

In Multiplying a monomial, the multiplier can be re- 
garded only as denoting repetitions of the multiplicand, or a 
part of the multiplicand (74) ; and the general Rules of 
multiplication are applicable. 

(121.) In. Dividing a monomial, when the quotient is to 
be regarded as the number of times the dividend contains 
the divisor, or the part the dividend is of the divisor ; these 
two terms must be taken in the same order of units. 

Thus, to find how many times 15^. is contained in 3£. 

By reduction we find 3£=605. ; then 60-^-15 gives 4 ti^Ties, 

EXERCISES. 

1. Find the Sum oi ^T., 2cwt., and ^qr. in lb. 

Ans, 7981b. 

2. Find the Sum of 10^., 3^pk., and 2qt. in bu. 

Ans. lOr]^!^. 

3. Find the Sum of i?». ^fur,, and 20r. in m. 

Ans. ^n. 

4. Find the Sum of ^.Ibu., 3pk., and Aqt. in bu. 

Ans. 4:.675btu 

5. Find the Sum of .^Ib., 3oz., and .5dwt. in dwt. 

Ans. 156.6dtot. 
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6. Pind the Sum of .2 A,, 3.1 JR., and 4P, in sq. yd. 

Ans, 484053'. yd, 
7* Find the Difierence between 3hhd^ and A^g<d„ in qt. 

Ans, TS8qt. 

8. Find the Difierence between .3T. and 7,3cwt. in ctvt, 

Ans. l,3cwt, 

9. Find the DLSerence between A5mi. and .Sfur. in m, 

Ans. .4125m. 

10. Find the Difierence between 3 A and 30^P. in P.' 

Ans. 449^P. 

11. Find the Difference between J75Al and IJR. in sq, yd. 

Ans. 242052'. y^» 

12. Haw many yards of silk, at 5 shillings per yard, can 
be purchased for 9^£? (121). Ans. ^yd. 

13. How many pounds of butter, at 9 pence per pound, 
CAn be purchased for 2\\ shillings ? Ans. 28^^. 

14. A person having a lot of ground which contained \\ 
acres, sold 39P. of it to his neighbor. What part of the lot 
did he sell? Ans. .195 of it. 

15. A laborer who had 25 rods of ditching to execute, has 
accomplished 51^ yards of it. What part of the whole work 
has he accomplished? Ans. .374' of it. 

16. An agriculturist bought, at one time, 2T. of plaster, 
and at another l^^^cwt. How many acres of meadow can he 
BOW with the whole, at the rate of 100Z5. per acre ? 

Ans. 62^il. 

17. A wine merchant has 3 tuns and 1 pipe of wine, 
which he wishes to put into barrels of 31^ gcd. each. How 
many barrels will be requisite? Ans. 2SbbU 

18. Bought, at different times, in adjoining parcels, 2 A. 

S^it., and 20P. of ground. I wish to divide the whole into 

lots of 40P. each ; how many of suoh lots will there be ? . 

An&. 16 lots. 
7 
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ADDITION OF POLYNOMIALS. 

Two or more Folynomialg in the same kind of measure^ 
might be reduced to similar monomials, and then added to- 
gether. They may also be added under the polynomial form 
— which operation is usually called Compound Addition, 

RULE XXVII. 
(122.) For Polynomial or Compound Addition. 

1. Set the polynomials with similar terms one under 
another, in separate columns. 

2. Proceeding from right to left, add up each column of 
similar terms, and under each set its amount, if less than 
the next higher unit. 

3. If not less than such unit, divide the amount by that 
number of its own name which makes the next higher unit ; 
set the remainder, if any, under the column, and add the 
qtiotient to the next column of similar terms. 

EXAMPLE. 

J&. s, d. 

To add together 13 , 17 , 2 , 

49 , 18 . 4 , 

and 84 , 9 , 5 . 

148 , 4 , 11 . 

Having set pounds under pounds, shillings under slullings, 
&c., we add up the column of d., and set down the amount 
\\d., which is less than 1^. 

Adding up the column of s., we find the amount to be 44^., 
which we divide by 20, since 20^. make l£ ; the remainder 
As. it set under that column, and the quotient 2£ is added to 
thf Hunt epltunn, (Hi ... 2). 
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EXEECISES. 

1. Find the Sum of 125£. 135. 5d., 19£. 4*. 10^. 2qr., 
and 12£. I65. 8^?. 3qr. Am. 157£. 155. Od. \qr, 

2. Find the Sum of 23^. Soar. 16fi?«>«., 36Z^. 6oz, Mwt. 
16gr., and 300/^. 2oz. 9dtvL ISgr. 

Ans. 360Zi ioz, lAdwt, 6gr. 

3. Find the Sum of ST. 9cwt. 2qr. 16/6., 107". 15cwt. 
Iqr., and 54 T. 7«f?^. 3gr. 20Z6. 

Ans. 68 r. 12ct^;«. 3^r. 8Z5. 

4. Find the Sumof 136w. 2pk, Iqt. \pU^ 1506w. \pk, 5qt,, 
and 200bu. 3pk. 5qt. Ipt. Am. 365bu. OpL 2qL 

5. Find the Sum of 3A^. 20gal 3qt„ 29hhd, ISgal. 2qL, 
and 200hhd. \2gal. Iqt. Am. 232hhd. A6g<^.. 2qt. 

6. Find the Sum of 4m. 5/wr. 20p., 29m. 3fur. \^p. iyd., 
and 34m. 7 fur, 13p. 1yd. Ans. 69m. Ofur. 9p. 5yd. 

7. Find the Sum of 15yd. 3qr. Iwa., 15yd. 3qr. 37ia. lin., 
and 100yd. Iqr. 2na. lin. Ans. 192yd. Oqr. 2na. 2in, 

8. Find the Sum of 24^. 3R. 20P., 100^. 2R. 16P., 
4sq. yd.y and 95A. IR. 29F. 20sq. yd. 

Am. 220 A. 3R. 25P. 2isq. yd. 

9. Find the sum of 200^. IR. 24P. 20sq. yd., 50A. 2R., 
and 500A. 3R. 19F. 16sq. yd. 

Am. 751A. 3R. 4P. 5^sq. yd. 

10. A farmer raised from one field 150bu. 3pk. of wheat, 
from another 15hu. \pk. Iqt., and from another 20052^. 5qU 
"What was the whole quantity of wheat 1 

Ans. A26bu. Ipk. Aqt. 

11. A merchant has in one piece 3Ayd. Zqr. of cloth, in 
another 21yd.2qr., and in two others each 19^^. S^qr. How 
many yards has he in the four pieces 1 Ans. 96 yards. 

12. An agriculturist sold atone time 3T. 19cwt.2qr. of 
hemp, at another 5T. 13ci^^., and at another 2T. IQcwt. 
'6qr. 20lb. What amount of hemp did he sell ? 

^^ 12 T. 9cwt. Iqt. 20». 
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SUBTRACTION OF POLYNOMIALS. 

Two Polynomials in the same kind of measure might be 
reduced to similar monomials, and then subtracted the one 
from the other. But the subtraction may be performed on 
the polynomials — ^forming what is usually called Compound 
Stibtraction, 

RULE XXVIII. 
(123.) For Polynomial or Compound Subtraction. 

1. Set the less polynomial under the greater, with similar 
terms one under the other, 

2. Proceeding from right to left, subtract each lower term 
from the one above it, and underneath set the remainder. 

3. If the lower term exceed the upper, add to the upper 
term that number of its own name which makes the next 
higher unit ; from the sum subtract the lower term, and add 
1 to the next lower term, befere subtracting it. 

BXAHPLS. 

To subtract 85£. 135. Id. from 100£. IO5. 



£. 


». 


d. 


100 


10 





85 


13 


.7 



14 16 5 

We set pounds mider ponimds, and nhiUings under shillings, 
&c. ; having supplied the place of peme in the iipper line 
with 0. 

As we caimot take Id, from Off., we add 1 2d, which ] 
makes Is., to the upper term, and say Id. from \2d. leaves 
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bd. Then 1^. to 13s» makes 145.; and since this exceeds 
the 10s., we add 205., equal to l£, and say 145. from 305. 
leaves I65. ; then 1 to 5 makes 6, and 6 from 10 leaves 
4, 3cc. 

EXERCISES. 

1. Find the Difference between 60£. 175. and 35£. 135. 6d. 

Am, 25£, 2s. 6d. 

2. Find the Difierence between 200^. 9oz. Idwt. and 
180Zd. 10o2f. Am. 19lb. lloz. Idwt. 

3. Find the Difference between 150 T. IScwt. and 75 T. 
3cwt. Iqr. Ans. 75 T. 9cwt, 3gr. 

4. Find the Difference between 100^. 2pk. and 2lbu. 
Ipk. Iqt. Ans. 79bu. Opk. 7qi. 

5. Find the Difierence between 21 tuns 2hhd. Sgal. and 
3 tuns I3gal. Ans. 18 tuns Ihhd. 63 gal. 

6. Find the Difference between \50yd. 3qr. 2na. and 2qr. 
3na. Ans. I50yd. Oqr. 3na. 

7. Find the Difference between 123 J.. 2jR. and 30 A 3R. 
13P. Ans. 92A. 2R. 21 F. 

8. A jeweler purchased 34Z6. 9oz. i3dwt. of silver ware, 
of which he has sold \9lb. Aoz. ISgr. What quantity has 
he remaining? Ans. \6lb. 5oz. \2dwt. 6gr. 

9. An agriculturist raised 30 TL 13cwt, Iqr. of hemp, of 
which he has sent to market 21 T. \5cwt, 2\lb. What quantity 
of hemp has he still on hand ? Ans. ST. I8cwt, Oqr. 7 lb, 

10. A farmer raised 500bu. 3pk. Iqt. of wheat. Having 
sold 300bu. 2pk. 5qt. of this crop, what quantity of wheat 
has he still unsold 1 Ans. 200bu. Ipk. 2qt. 

11. A speculator bought a tract of land containing 960-^. 
2R. 26P. Having sold from the tract to the amount of 
609 A. 3R.^ how much of it remains unsold ? 

Ans, A.50A. 3R. 2GP. 
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Interval of Time between two given Dates, 

(124.) In subtracting a prior from a Utter date, — Add 
to the days elapsed in the month of the later date (whea 
requisite), as many as make the month of the ^>rior date ; and 
allow 12 months to a year. 

How long was it from March 20th, 1823, to April 10th, 
1848 ? 

y. m, da, 

1848 4 10 

1823 3 20 

25 21 

March being the 2d, and April the ith month in the year, 
we designate them by these numbers, respectively. 

Since March has 3 1 days, 1 1 days of it remained after the 
20th. Adding these 11 days to the 10 days of April, we 
have 21 days. 

But 31— 20 + 10=10 + 31—20; hence the 21 days (and 
the surplus days in every case) will be found as above 
directed (124). 

12. Find the interval of time between May 16th, 1834, 
and September 4th, 1848. Ans. \Ay. 3m. 19da, 

13. A person was born on the 3d of April, 1807 ; required 
his age on the 15th of December, 1854. 

Ans, 47y. 8m. 12da* 

14. How long was it from the discovery of America, Octo- 
ber 21st, 1492, to the founding of Jamestown, May 23d, 
1607 ? Ans. lUy. 7m. 2da. 

1 5. How long was the founding of Jamestown prior to the 
birth of Washington, February 22d, 1732 ? and what was 
Washington's age at his decease, December 14; 1799 ? 

Ans. \2iy. 8m, 30da. ; and 67y. 9m. 21 da. 
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MULTIPLICATION OF POLYNOMIALS. 

Any Polynomial quantity might be reduced to a monomial, 
and then multiplied. When the multiplication is performed 
on the polynomial, it forms what is usually called Compound 
Mtdtiplication, 

EULE XXIX. 

(125.) For Polynomial or Compound Mtdtiplication, 

1. Proceeding from right to left, multiply each term, sepa- 
rately, and under each set its product, if leas than the next 
higher unit, 

2. If not less than such unit, divide the product by that 
number of its own name which makes the next higher unit ; 
set the remainder, if any, under the term, and add the qtuh • 
tient to the product of the next term. 





BXAMPLS. 


£. 


s, d. 


25 


16 3 




3 



To multiply 25 16 3 by 3. 

3 

77 8 9 

Proceeding from right to left, we say 3 times Zd, is 9ci?. ; 
3 tiines 16$. is 48.9., which we divide by 20, since 20^. make 
l£. ; the remainder 8s. is set under that term, and the quo- 
tient 2£. is added to the next product, (118 ... 2). 

This Rule depends on the same principles as the Bule for 
polynomial Addition. 

EXERCISES. 

1. "What shissld be paid for 4 yards of broadcloth, at IJB. 3s. 
8(f. per yard ? Ans, 4£. 14s. BcT. 

2. Required the aggregate weight of 6 silver goblets, each 
weighing Mh.^oz, \*^dxvt, Ans. 9lb, ddwt. 
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3. Bought 6 loads of hay, whose average weight was 
19cwt. 3qr. 23lb. What was their entire weight ? 

Am. 119ctot, 2qr. 26Uf. 

4. An apothecary sold 7 bottles of quinine, each weighiag 
12oz, 13dr, What was the weight of the whole ? 

Atis. 6lb. 9oz, lldr. 
6, A brewer sold to each one of 9 men ISgal, 3qt, Ipt. of 
beer. What quantity did he sell in all ? 

Ans, I69gal. 3qt. Ipt. 

6. A vintner bought of 10 persons each 3hhd, 2^gal, 2qt. 
of wine. How much did he buy from them all ? 

Ans. 33hhd. 56gul. 

7. If a man travel at the rate of 33m. 7 fur. 3 Or. per day, 
how far will he travel in 11 days ? Ans. 373m. 6fur. lOr. 

8. A merchant sold 19 pieces of linen, each piece contain* 
ing 16j/d. 3qr. 2na. How many yards did he sell ? 

Ans. 32Qyd. 2qr. 2na. 

9. A farmer has 13 fields whose average contents are 24^. 
3R. 10 P. Haw much land do all the fields contain ? 

Ans. 322 A. 2R. lOP, 

10. If a steamboat run at the rate of \2m. 3fur. 19r. per 
hour, what distance will it run in 14 hours ? 

Ans. 174w. 26r. 

H. A teamster hauled 16 loads of coal, averaging 221 
\7cwt, \qr. each. What was thoir entire weight ? 

Ans. 45 T. 16cwt. 

12. A manufacturer made 17 pieces of cloth, measuring 
39yd, 3qr. each. How much cloth was there in all ? 

Ans. &75yd. 3qr. 

.13. An agriculturist had 15 acres of ground in hemp, and 
found his crop to be at the rate of 17ci^^. 3qr. 10Z&. per acre. 
What was the entite crop } Ans. 13 T. 7cwt.-2qr. lOlb. 
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14. A brewer filled 3 hogsheads with, beer, out of which 
be has sold to the amount of 75gaL 3qt. \pU What quan- 
tity remains of the 3 hogsheads ? 

Ans, Ihhd, 32gal. Oqt. Ipt, 

1 5. A merchant bought 7 pieces of silk, containing 47yd. 
2qr, each. Having sold to one lady llyd.f and to three 
others each lOycf. 2qr., how many yards of the silk remain 
on hand? Ans, 289yd, Iqr. 

DIVISION OF POLYNOMIALS. 

Any Polynomial quantity might be reduced to a monomial, 
and then divided. When the division is performed on the 
polynomial, it forms what is usually called Compound Division 

RULE XXX. 
(126.) For Polynomial or Compound Division, 

1. Proceeding from left to rights divide each term of the 
polynomial, for the corresponding term of the quotient. 

2. When a remainder occurs^ reduce it to the next lower 
units ; add the term in the same order of units, if any, and 
divide the result for the quotient term in that order of units. 

EXAMPLE. 

To divide 285£. 175. 6d. by 3 ; that is, to find ^ of this 

polynomiaL 

£, s, d, 

3 )285 17 6 gr. 

95 5 9 2f 

Proceeding from left to right, we find 3 in 285, 95 times ; 
3 in 17, 5 times, with 2s, over; reducing the 25. to pence^ 
and adding the 5dt we have 29d, ; then 3 in 29, 9 times, 
with 2d. over ; reducing this 2c?. to qr,, we have Sqr, ; then 
3 in 8 gives 2^qr. 
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EXXRCISE8. 

1. If 4 yards of cloth sell for 9£, 175. 8d., what is the 
price per yard 1 Ans, 2£, 9s, 6d. 

2. If 6 silver candlesticks weigh lOi^. 7oz. ISdwt,, what 
is the average weight of each 1 Ans, 2lb. loz. 1 l^wt. 

3. If 6 barrels of pork weigh \2cwU 2qr, 23Z^., what is 
the average weight of each ? An$, 2cwt, ^qr. 13^6. 

4. If 7 acres of ground produce 1505i«. 2pk, \qt. of wheat, 
what is the produce per acre ? Ans. 21bu. 2pk, \qt. 

5. If 8 casks together contain 250gal. Sqt Ipt, of spirits, 
what are the average contents oi) each ? 

Ans. Zlgal. Iqt, 2^gi, 

6. If a person travel 300m. 2Jur. 25p, in 9 days, at wha|; 
rate will he travel per day 1 Ans. 33 wt. 2fur, 38Jj5. 

7. A merchant has 10 pieces of cloth, of equal length, and 
together containing 615yd, 2qr. 3na, What is the length of 
each piece ? Ans, 61yd, 2qr, l^Qtia. 

8. A farmer having a tract of land containing 486^1. 2R, 
3 OP., wishes to divide it into 12 fields of equal size. What 
quantity will be in each ? Ans, 40-4.. 2R. 91P, 

9. A cellar measuring 1570 eu, yd. 18 cu.Jt, was exca- 
vated by a laborer in 30 days. At what rate did he dig per 
day? Ans, 62cu, yd, 9^cu.ft, 

(127.) When the Divisor is a Fdynomdcd, 

Reduce the Divisor and Dividend both to monomials of the 
same order of units, and divide as in abstract numbers. 

10. How many yards of silk at Is, 6d. per yard, may be 
purchased for 3£. 14s. 10^. f 

Is. ed.z= 90d., and 3£. 14*. lOd. = 898rf. (118 . . .1) 

then 898 -^ 90 gives 9.977* yards. 
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1}. IIqw xnauy hundredweight of iron, at 19^. 8^. perci^, 
Pliay be bqught for 20£. 15s. ? Ans. 2l.lOVcu;t. 

12. How many acres of ground can be sown with 75bu* 
Ipk. of wheat, allowing Ibu, 3pk, to an acre ) Ans, 43 acres. 

13. In what time will ^ ship perform a yoyage of lOOOZ. 
2971., if she sail at the rate of 60 L, Im. per dayl 

^71^.16.585 days. 

14. How many spoons weighing '6oz, 6dwt. each can be 
made out of 6^. loss. ^pwt. of silver ? Av^* 24 spoons. 

15. A planter has 113!r. ^cwt, 2qr, of sugar, which he 
wishes to put into hogsheads containing \2cwt, 2qr. each. 
How many hogsheads will be requisite ? 

Ans, 181.56 hogsheads. 

DUODECIMALS. 

(128.) Duodecimals are a kind of polynomials which re- 
sult from conceiving a linear, sqicare, or cubic foot to be 
divided into 12 equal parts, each of these parts again into 12 
equal parts ; and so on. . 

12^^ of a Unear, square, or cubic foot are called primes ; 

12ths of a prince ^e palled ^iscornfs ; 
i2ths of a second sire caUffd thirds, k-o. 

Primes, seconds, thirds, &c., are denoted by one, two, three, 
&c., accents, which are called the indices of the terms ; thus 

3' 4" 5'", 3 primes^ 4 seconds, 6 thirds. 

Linear, Square, and Cubic inches eo^essed in 

Duodecimals. 

(129.) In linectr measure, primes are linear inches; in 
square measure, seconds are square inches ; in cubic measure, 
thirds are cubic inches. 



# 
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Thus V in ^ofii Jt,j which is lin. in linear measure ; 

I" is ^ of ^, or y^, of a ft., which is 1 ^g^. in. in 

square measure. 
1'" is ^ of -j^, of n^, or y^, of a/i., which is 1 

cu. in,, in cubic measure. 

In 3', square measure, how many sq, inches ? In 6' 1 In 8' 1 
In 2'V cubic measure, how many cu. inches 1 In 4" 1 In 6'' 1 

Square and Cubic measure — how found. 

(130.) Square measure, or measure of surface, is found by 
multiplying together length and breadth, in the same order 
of units. 

Thus 4 in. long and 3 in. wide make 12 square inches. 

Cubic measure, or measure of solidity, is found by multi- 
plying together length, breadth, and thickness, in the same 
order of units. 

4 in. long, 3 in. wide, and 2 in. thick, makes 24 ct^. inches. 

« 

Product of two Duodecimal Terms. 

(131.) The product of any two terms in Duodecimals has 
for its index the sum of the indices of the two terms \—feet 
being understood to have no index. 

Thus if we take Zft. in length and 2' in breadth, we have 

2fi.X2'=:2ft.X^ft.z=z^sq.ft. (130) = 6' sq.ft. 

And if we take 3' in length and 2" in breadth, we have 

^fi- X tIt/^- = TT^nr *y- A = 6'" sq. ft. 

In these examples, the products 6' and 6'" have their in- 
dices (' and '") equal, respectively, to the sums of the indices 
of the two terms multiplied together. 
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Reduction, Addition, dz;c., are performed on Duodecimali 
in the same manner as on other polynomials. We have here 
however, a peculiar case in Multiplication, and also one iz 
Division. • 

RULE XXXI. 

(132.) To MuUiply one Duodecimal Pdynomud by 

another. 

1, Proceeding from right to left^ multiply each term of the 
multiplicand by each term, of the multiplier ; mark each 
product term -with the proper index (131), and set similar 
terms one under another. 

2. "When any product below ^ee^ is 12 or more, divide it by 
12 ; set down the remainder, if any, and add the quotient to 
the next product, 

S. Add up the similar product terms, as in polynomial Ad- 
dition (122), for the entire product. 

EXAMPLE. 

To find the number, of square feet in a plank 16/^ Bin, 
long, and 2 ft, 6in. wide, (130). 

16/. 8' 
2/ 6' 



6 11' 
33 4' 



I// 



40 sf. 3' 4" 



Marking inches or primes with the index ', 8' x 5' gives 
40" ; the product 40 having an index " equal to the sum of 
the indices of the two terms 8' and 6' (131); 40"-f-12 
gives 3' 4" (118 . . . 2).; we set 4" on the right, and then 
say I6ft, X 5' gives 80' ; adding the 3', and dividing by 12. 
we obtain Gsg,ft, 11' 
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Next, 8' X 2ft. gives 16', equal to \sq,ft, 4' ; setting the 
4' under 11', and adding 1 to 16 X 2, we find Z^^sq.fi. The 
two polynomial products are then added together, for the 
entire product, 

mq.fi. 3' 4" 

To find the numher of sq, in. in the 3' 4", we haye 

3'X 12 + 4"=40" or square inches (129). 
Without employing Duodecimals, we have 

16ft, 8in. = 16,1^^^.; 2fL 5in.=z2^ft. 
and 16^ X^ = 40^ sq.ft. 

If the given length and breadth were reduced to inches, 
and then multiplied together, we should find the product in 
square inches, which would be reduced to sqttare feet by 
dividing it by 144. 

The measure of a surface, as expressed in square feet, 
square inches, &c., is called its area, 

EXERCISES. 

1. How many square feet are there in a pavement which 
is 30ft» iOin. long, and 7ft. din. wide? 

Ans. 228 sq.ft. 8' 2" = 228 sq.ft. 98sq. in. 

2. How many square feet of plank will make a close fence 
80ft. 8in. long, and 6ft. ^in. high? 

Ans. 510sq.fi. 10' 8'' z=z 610 sq.ft. 128sq.in. 

3. How mi^ny square feet, and also how many square 
yards, are in a ceiling 18ft. bin. long, and 12fi. lOin. wide? 

Ans. 236 sq.ft. 50in. = 2653'. yd. 2ft. 50in. 

4. How many square yards of plastering would be required 
for one side of a wall which is 60ft. 6in. in length, and 20ft. 
4in. in height ? Ans. ll^sq. yd. 120sq. in. 
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0. ^ind the number of cubic fe$t in a pieee of timber whicli 
u 9fi. lOin, lopg, 2fU Ain» wide, and 2ft. 6in, thick, 

[Multiplying the length by the breadth, we get the product 

32sq.fi. 9' 4". 

Multiplying this product by tl^e thicfmess, we get ihe solidity 

81 CM./^. \V 4", (130). 

To find the number of ciddc inches in the 11' 4", we must 
reduce these terms to thirds; thus ll'x 12 + 4"= 136", 
and 136" X 12 = 1682"' or cubic inches (129). 

Without employing Duodecimals, the dimensions might be 
taken in feet and fractions of a foot, and thus multiplied 
together. 

If the dimensions were reduced to inches, and then multi- 
plied together, we should sfind the solidity in cz/^ic inches, 
which would be reduced to cubic feet by dividing it by 1728, 

6. How many cubic feet are there in a hewn log which is 
22fi. Sin. long, 1ft. lOin. wide, and Ifi 2in. thick ? 

Ans. 48 cu.ft. 5' 9" 4"'=:48cw./if. 832«<. in. 

7. How many cubic feet are there in a piece of scantling 
which is I5ft. long, 1ft. 2in. wide, and 8 inches thick ? 

Ans. 11 cu.fi, S'=:llcu.fi. ]152cu, in, 

8. How many cubic feet were dug from a cellar which 
measures A2fi. Win. long, 12ft. Gin. wide, and 8 feet deep ? 
How many cubic yards ? 

Ans. 428Scu.fi 4'= 158c«. yd. 17cu.fi. 4'. 
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(133.) To Divide one Duodecimal Polynomial by another. 
The method of doing this is shown in the following 







EXAMPLE. 












To find the breadth of a 


surface whose area is 


AQsq.ft. 


3' 


4' 


" and length l&fi. 


&in. 
















16/ ( 


B')40/ 
33/ 

6/ 
6/ 


3' 

4' 

11' 

11' 


4" 

4" 

4" 


{2fi. 


6' 









We divide the left hand term, 16^., of the divisor into the 
left hand term, 40/^., of the dividend, and obtain the quotient 
term 2ft. We multiply the entife divisor by the 2/2;., and 
subtract the product 33/1 4' from the corresponding part of 
the dividend. 

To the remainder, 6/! 11', we subjoin the next term, 4" 
of the dividend ; we now divide 16/2;. into 6/". 11' which is 
83', and obtain the quotient term 5' ; we multiply the entire 
divisor by the 5', and find that the operation is completed. 

The proper index for any quotient term may always be 
known, by considering that the left hand term of the divisor 
X the quotient term must produce a term with the same 
index as that into which the division is made ; thus 16/1;. 
divided into 83' gives 5', because. 16/^. X 6' produces 80' 
(131). 

Without employing Dicodecimals, the given polynomiahi 
might be taken in feet &nd fractions of a foot. 

9. The area of a surface is 228 sq, ft, 8' 2", and its length 
is 30/2;. 10m. ; what is its breadth ? Ans. 7Jh, 6in. 

10. The area of a surface is 510 sq.ft. 10' 8", and its 

breadth is 6ft, ^in. , what is its length ? 

Ans. soft. Sin, 
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ALIQUOT PARTS. 

(134.) An Aliquot fart of a quantity is an exact haZJ, 
third f or fourth, and so on, of the quantity. 

Thus 10s. is an aliquot part of l£, being ^ of 1£. 

What aliqnot part is 6 gr. of 1 dibt. ? 5 dujt, of 1 ox. ? Of 2 o«. ? 

What aliquot part is 7 lb. of I qr. \ 2 ^. of 1 cuot. ? Of 3 cwL 

What aliquot part is 2 ^^ of 1 g^a^. 7 1 ^^ of 1 pk. ? Of 3 pifc. ? 

What aliquot part is 8 r. of 1 fur. 7 2 fur. of Im. ? Of 4 m. ? 

What aliquot part is lOP. of IR.7 2 U. of 1 ^. 1 Of 6 A. 7 

It is oflen conveniant to regard the lower orders of units in 
s^ polynomial mvUiplier as aliquot parts of one or more of 
the higher units. 

EXAMPLE. 

To find the value of 2Z5. 5oz, 12dwL of ailTer ware, at 
$45.12| per lb. 

$45,125 
2 



The value of 2lb. 


is 90.250 ; 


ttvice the value of lib. 


" " of Aoz. 


is 15.0416, 


*of 


ft 


of lib. 


" " of loz. 


is 3.7604, 


iof 


ft 


of 4o2r. 


" •' of lOdwt. 


is 1.8802, 


io{ 


« 


of l02?. 


«* " of 2dwt. 


is .3760, 


iof 


tr 

• 


of lOdwt 



$111.3082, value of the whole. 

For the aliquot parts we say, 4o2. is ^ of a 26., loz. is ^ of 
4aer., 1 dwt. is ^ of an oz., 2dwt. is ^ of 10 dfct. — The values 
of these several parts, added to the value of 2lb.f make up 
the value of the whole quantity. 

For convenience, the aliquot parts should be so apportioned^ 
when practicable, that none of the divisors shall exceed 12. 
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No general Eule can be given for calculating by aliqtiot 
parts ; but practice will soon render the method easy. 

EXERCISES. 

1. Find the value of 3Z6, 4oz, lldwt, of jewelry, at 
150.60 perZ^. 

Aliquot parts may be taken for the oz. and dwt. thus ; 4iOZ, 
is ^ of a M., \(^dwt, is 'J- of AlOZ,, 6dwt. is ^ of lOdwt,, and 
2dwt. is I of lOdwt. Ans. ifl71.909'. 

2. Find the sum that should be paid for 13cwt, 2qr. 14lb, 
of soap, at 13,62^ per cwt. Ans. 49.39*. 

3. Find the sum that should be paid* for 3T. lOct^^^. 3qr, 
of iron, at $30.37^ per ton. Ans» tl07.45*. 

4. A farmer sold 125bu, 3pk. Iqt, of wheat, at $0.87-J 
per bushel. What did the whole amount to 1 

Ans, $110,058. 

5. A merchant sold 10yd. 3qr. 2na. of silk, at $1.50 per 
yard. What did the whole amount to ? Ans, $16.3125. 

6. A townsman bought a lot of ground containing 3 A, 2K, 
25P., at $75 per acre. What did he pay for the lot? 

Ans, $274,218*. 

7. An agriculturist sold 19ci^;^. 3qr, 21lb. of hemp, at 
$7.50 per hundredweight. What did the hemp amount to 1 

Ans, $149.53*. 

8. A farmer bought 12bu. 2pk, 5qt, Ipt, of clover seed, at 
$10 per bushel. What did the whole amount to ? 

Ans. $126,718'. 

9. Allowing an acre of ground to produce 30 bushels of 
wheat, what would be the produce of a field containing 20^. 
IR. 24P. ? Ans, 612 bushels. 

10. A merchant sold 16yd, 3qr. 3na, of silk, at 1.37^ per 
yard, and 5yd. 2qr. of lace, at $2.50 per yard. What did 
the whole amount to ? Ans. $35,661*. 
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11. Find what would be the expense of putting up 23 Or. 
2^d. of fencing, at the rate of $0.75 per rod. 

Ans. 1172.876. 

12. Allowing an acre of meadow ground to produce 2T. 
l^cwt. 2qr. of hay, what would be the produce of a meadow 
containing 124. 2R. lOP.? Am. 36 T. 9cwt. ^qr. 



MISCELLANEOUS EXERCISES 

ON MONOMIALS AND POLTNOMULS, CURRENOIES, DUODEODIALbr 

AND ALIQUOT FAKTS. 

1. What will 2^. 802:. ISdwt, of silyef ware amount to at 
the rate of $0.31^ per dwt. ? Ans. $204.0625. 

2. What will 2bu, 3pk. 3qt. of strawberries amount to at 
the rate of $0.1 2^ per qitart ? Ans. $1 1.375. 

3. What will 2khd. 40gcd. 3qt, of beer amount to, if re- 
tailed at $0.03 per pint ? Ans. $35.70. 

4. What will 3bar. 16gal, 3qt, of brandy amount to, if 
retailed at $0.06^ per gill ? Ans. $222.50. 

5. Find the expense of putting up Im. 3fur. 20r. of 
fencing, at the rate of $0.75 per rod, Ans. $345.00. 

6. At the rate of 3 gills per day, what quantity of brandy 
will a toper drink in a year of 365 days 1 

Ans. 3Agal. Ipt. 3gt. 

7. At the rate of 5 pints per day, what quantity of milk 
will a family consume in a year of 365 days ? 

Ans. 22Sgal. Oqt. IpU 

8. At the rate of 2001b. per acre, what quantity of plaster 
will be required to sow a field containing 95 acres ? 

Ans. 8T. 9cwt. 2qr. 1615. 

9. A farmer sold com to the amount of $100, which he 
laid out for wheat at 75 cents per bushel. How much wheat 
did he purchase ? Ans. 133^?^. Ipk. 2qL l^pt. 
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10. A merchant invested tlie profits of five years* business, 
amounting to $7349.31}, in land at $24.12^ per acre. How 
much land did he purchase ? Ans, 304 A 2R. 2 1.44 P. 

11. "What will Acwt, Sqr, 19Z6. of hemp amount to, at 
$6.87-^^ per hundredweight ? 

The Sqr, 19lb. may be reduced to a decimal of a cwt. 
(118 ... 2), and the price per cwt. be then multiplied by the 
whole quantity in cwt. ; or the caloultttion may be made by 
means of aliqtwt parts. Ans. (33.818'. 

12. Required the sum that should be paid for 13i/d, \qr, 
dna. of lace, at |0.93| per yard. Ans. $12,597*. 

13. Required the sum that should be paid Ibr 10 T. IScwt. 
2qr. 23/6. of coal, at $5.37) per ton. Ans. $57,431'. 

14. An iron-monger bought iron at $45 per ton, and sold 
13c^^. 2qr. 16lb. of the same at $62^ per ton. What profit 
was made on the quantity sold ? Ans. $11,928'. 

15. A merchant bought in New York 135 yd. Sqr. of linen, 
at 2s. Sd, per yard, and 7Ayd. 2iffr. of silk at 6«. 9i. per 
yard. Required the whole amount in Pederal Money. 

Ans. $101,144*. 

16. A farmer sold in ^Philadelphia 4006i^. Spk, of wheat, 
at 68. lid. per bushel, and 175} bu. of oats, at 3 shillings 
per bushel. Required the whole amount in Federal Money. 

Ans. $439,644*. 

17. A lot of broadcloth imported from Liverpool amounted 
to 125£. 16s. lOd. sterling. Required the amount in Federal 
Money, according to the legal value of the pound sterling in 
the United States. Ans. $609.07*. 

18. A farmer sold ST. 16cwt Sqr. 21lb. of hemp, at $5 
per cwt, and invested the proceeds in land at $37^ per acre. 
What quantity of land did the farmer purchase ? 

Ans. lOA IR. 1.28P 
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19. A laborer dug 130/. Ayd. 2^ ft of ditching at |2J per 
rod, for which he is to take $100 in cash, and wheat at 87^^ 
cents per bushel. To what quantity of wheat will he be en 
titled ? Ans. 259bu. 2pk. 4:qt. ISpt. 

20. A grocer bought, at difierent times, 3^wt,f 2^r. and 
49Z6. of soap, of which he has sold 2cwt, Iqr, Find the 
quantity remaining in lb. Ans. 21S^lb. 

21. A merchant had 3 pieces of cloth containing 29^^. 3qr. 
each, of which he has sold, to difierent persons, 5^yd.f S^qr., 
and 1 0yd. l^r. Find the remainder in yards. 

Ans. 72Jy<f. 

22. A townsman who had a lot of ground containing 6\A., 
sold to each of two persons 3^ JR., at the rate of $100 per 
acre. What is the remainder of it worth at the same rate! 

Ans. $350. 

23. A miller bought at one time 200^. 3pk. of wheat, at 
another S13bu, Ipk., and at another 194^. Having made 
405^. Ipk, of these purchases into flour, how much wheat 
has he still on hand? Ans. 302bu. 3pk. 

24. A merchant had 6 pieces of cotton, containing 33yd. 
3qr. each, which he sold in equal portions to ten customers. 
What quantity was bovight by each customer ? 

Ans, 16yd. 3^r. 

25. An agriculturist raised 500bu. 3pk. 4qt. of oats from 

one field, and he found the produce to be at the rate of 2%u. 

Ipk. Iqt, per acre. How many acres did the field contain ? 

Ans. 17A. 16.8P. 
• 

26. A bought a tract of land containing 570^. 3R. ; of 
which he sold to one person 90-4. IR, 20 P., and three times 
that quantity to another, at $27^ per acre. What is f of the 
remainder worth at the same rate ? Ans. $3813. 
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27. How many yards of carpeting which is one yard in 
width, will be required to cover the floor of a room measuring; 
19ft, 6in. long, and 10/^. 6m. wide 1 

Ans. 22yd. Zqr. 

28. How many square yards of paper would be required 
to cover the walls of a room which is XOft. 6zn. high, and 
56 ft. in compass, deducting -^ for doors, windows, &c. ? 

Ans. 59sq. yd. Ssq.ft. 

29. How many cords of wood are there in a pile which is 
19/jJ. lOin. long, 4/2J. wide, and 3ft. Win. high, — there being 
128 cubic feet in a cord % Ans, 2.427' cords. 

30. A certain reservoir is \Qfi. 3m. in length, Sft. in 
breadth, and ^fi. 1 Im. in depth. How many barrels of water 
will it contain, allowing 282 cubic inches to a gallon, and 36 
gallons to a barrel ? Ans. 685ar. 22^aZ. \qt. l,Tpt. 



CHAPTER VII. 

EATIO AND PROPORTION. 

• RATIO. 

(136.) The Eatio of one quantity, called the antecedent, 
to another of the same kind, called the consequent^ is the 
quotient of the former divided by the latter. 

Thus the ratio of 12 to 4 is 3, since 12 is 3 times 4 ; 
and the ratio of 5 to 13 is ^, since 6 is five thirteenths o£ 13. 

The antecedent and consequent together are called the 
terms of the ratio. 

What is the ratio of 12 to 8 1 — ^which is the antecedent, and which 
the consequent 1 What is the ratio of 3 to 71 Of 16 to 3 1 Of 6 to 
191 Of20to41 

A colon ( : ) between two quantities denotes that the two 
quantities are taken as the antecedent and consequep,t of • 
ratio : thus 3 : 5 denotes the ratio of 3 to 5. 

Ratio of Mortomicds and Polynomials, 

(136.) To find the ratio between two quantities, the ante- 
cedent and consequent must be taken in the same order of 
units. 

The ratio of 2ft, to &yd. is the ratio of 2ft. to"45/if., equal 

What is the ratio of 3tn. to 2/2l. 1 Of Ayi. to 6/^. 1 Of 27ir. to Ida. ? 

Two quantities of different kinds can haiFe no ratio to 
each other ; as 2ft, and ^hr. 
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Direct and Inverse Ratio. 

(137.) The direct ratio of the first of two quantities to 
the second, is the quotient of the iirst divided by the second ; 
(136) ; 

The inverse ratio of the first quantity to the second, is the 
direct ratio of the second to the first ; thus the inverse ratio 
of 7 to 5 is f-. 

What 18 the inverae ratio of 9 io 4 '{ Of8tol6! OfetoSOl 
What is the inverse ratio of 20 to 7 1 Of 4 to 19 1 Of 8 to 24 1 

The term rattOf when used alone, always means direct ratio. 

Comparison of Fractions, 

(138.) Two Fractions having a common denominator are 
to each other as their nwmerators ; and two fractions having 
a common numerator are to each other inversdy as their 
denominators. 

Thus the ratio of f to f is f ~i.f = f (135), wHoli is 
the ratio of the numerator 2 to the numerator 3. 

And the ratio of f to f is | -^ f = | (135), which is the 
inverse ratio of the denominator 8 to the denominator 9 (137). 

What is the ratio of f to 1 1 Of^toJJI O^l^tojH- 
What is the ratio of ftp |! ^f^to^^l OfUto|ft 

Variation. 

(139.) One quantity varies directly as another when both 
increase or decrea^ together in the same ratio. 

Thus the vahie of a given commodity varies directly as the 
quantity, since the value will be £^5^, xa trMed, &c., when 
the quantity is doubled, or trebled, &c. 
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(140.) One quantity varies inversely as another when one 
of them increases in the same ratio in which the other de* 
creases. 

Thus the time in which a lahorer will earn a given sum, 
varies inversely as his rate of wages, since one of these quan- 
tities will increase in the same ratio in which the other is 
diminished. 

Will the value and the quantity of a piece of cloth vary directly or tn- 
verselywith each other 1 — ^The time and the number o/ men required for 
a given work 1 — The number of men and the amount of provisions that 
will suffice them for a given time 1 — The weight of an article and the 
distance it may he carried for a given sum of money 1 — The length and 
the breadth of a garden containing a given areat — ^The weight of the 
five-cent loaf of hread and the 'price of flour 1 



PROPORTION. 

(141.) Propoktion consists in an eqtuUity of ratios^ 

Four quantities are in proportion wjien the ratio of the 
first to the second is equal to the ratio of the third to the 
fourth. Thus the numhers 6, 3, 8, 4 are in proportion^ since 

The first and third terms are .the antecedents, the second 
and fourth tlie consequents ; ^e first diadi fourth are the two 
extremes, the second and third the two means. 

The fourth term is called z. fourth proportional to the other 
three taken in order ; thus 4 is a fourth proportional to 6, 3, 
and 8. 

What ifl the fourth proportional to 10, 2, and 15, that is, the number 
to which 15 has the same ratio that 10 has to 2 1 What is the fourth 
proportional to 16, 4, and 201 To 4, 8, and 10 T To 6, 20, and 12 ^ 
To 2, 1, and 10 1 To i, 1, and 2^1 

8 
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Direct and Inverse Proportion. 

(142.) A direct proportion consists in an equality between 
two direct ratios (141). 

An inverse proportion consists in an equality between a 
direct and an inverse ^&tio. 

The numbers 6, 3, 8, 4 are in direct proportion ; 
the same numbers in the order 6, 3, 4, 8 art in inverse pro- 
portion, since the direct ratio of 6 to 3 is equal to the inverse 

ratio of 4 to 8 (137). 

• 

What Ib the inverse fourth proportional to 12, 6, and 8, that is, the 
number to which 8 hat the inverse ratio of 12 to 6 1 What is the in- 
verse fourth proportional to 8, 2, and 3 1 To 3, 9, and 16 1 To 24, 3, 
and 41 To 4, 20, and 30 1 

The term proportion, used alone, always means direct 
proportion. 

A Proportion is denoted by a double colon ( : : ), or the sign 
■=, between the two ratios of the proportion ; thus 

6 : 3 : : 8 : 4, 6 is to 3 as 8 is to 4 

or 6:3 = 8:4, the ratio of 6 to 3 equals the ra- 
tio of 8 to 4. 

To denote an inverse Proportion we shall employ the sign:;^ 
Detween the two ratios of such proportion ; thus 

6:3^4:8, 6 is to 3 inversely as 4 is to 8. 

• 

Inverse Converted into Direct Proportion. 

(143.) An inverse is converted into a direct Proportion by 
interchanging either antecedent and its consequent, that is, 
by takixig the antecedent and its consequent the one for the 
other. 
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Thus from the inverse proportion 6 : 3 =5^ 4 : 8, 
we get the direct proportion 3 : 6 : : 4 : 8, or 6 : 3 : : 8 : 4. 

Product of the Extremes =:that of the Means. 

(144.) In every direct proportion the product of the first 
and fourth terms is equal to the product of the second and 
third. 

In the proportion 3 : 6 : : 4 : 8, we have the eqtial ratios 

f and |. 

By reducing these equal fractions to a common deno^nirut- 
tor, we get the equal numerators 3x8 and 4x6 (138) ; 
which shows that the product of the two extremes in a pro- 
portion will always be equal to that of the two means. 

On this principle depends 

RULE XXXII. 

(146.) To find a Fourth Proportional to three given 

Terms, 

1. Multiply the second and third together, and divide the 
product by the first term ; the quotient will be the fourth 
term. 

2. The first and second terms must be taken in the same 
order of units (136). 

3. When the third term is a polT/nomial, it will often be 
most convenient to reduce it to a m>onomial, 

4. The fourth term will be found in the same order of 
units as the third term. 

5. An inverse fourth proportioned m&y be found by inter- 
changing the first and' second terms, and then proceeding as 
above (143). 
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EXAMPLE. 

To find a fourth proportional to 

3yd., 6yd, 2qr., and 2£. 10^. 

Reducing the first and third terms hoth to qitarters, and 
the third to shillings, we have \2qr,y 22qr, and 505. 

Multiplying the second and third together, and dividing 
the product hy the first, we find 91^5., which is 4£. 11 5, Sd. 
(118... 2). 

The fourth term is equal to the product of the second and 
third divided by the first, hecause the first X the fourth = 
the second X the third (144). 

EXERG ISE s« 

1. Find a fourth proportional to 

^yd., 1yd, 2qr. and $26. Am. $48.75. 

2. Find a fourth proportional to 

3oz., ^Ib. iddwt, and |4. Ans, $65. 

3. Find a fourth proportional to * 

$15, $2.25, and 3A, lOP. Ans. 1.837 6 R. 

4. Find an inverse fourth proportional to 

5 men, 12 men, and 18 days. Ans, 7-J-days. 

5. Find an inverse fourth proportional to 

9 days, 4-J- days, and 5bu. Ipk, Ans. lObu, 2pk. 

In practical questions in Proportion/ there will always be 
given a term of supposition, a similar term of demand, and 
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a third term which is directly or inversely to a required 
fourth term as the term of supposition is to that of demand. 
But the following Eule will always arrange the terms in 
direct Proportion. 

RULE XXXIII. 
(146.) For Solving Questions in Proportion, 

1. Take for the third term that which is of the same kind 
as the required fourth term, or answer to the question. 

2. If, from the nature of the question, the answer will be 
greater than the third term, take the greater of the two re- 
maining terms for ihe second i<?/7»-— otherwise, take the less ; 
the term still remaining will be the first term, 

3. Find the fourth proportional for the answer, (145). 

£ XAMPLE. 

If 6 men can perform a certain work in 30 days, in what 
time ought 13 m£n to perform the same work ? 

We take the 30 days for the third term, because time is 
required in the answer ; and since 13 men would require less 
time than 6 mew, the answer will be less than 30 days ; we 
must therefore take 6 m£n, the less of the two remaining 
terms, for the second term, and 13 men for the first term, 

13 men : 6 men : : 30 da, : the time required. 
The fourth proportional, or Answer to. the question, is 
30 days X 6 -f- 13 = 13|| days. 

In this question, 6 m^en is the term of supposition, 13 men 
is the similar term of demand, and the time required is in- 
versely as the number of men ; that is, 

6 men : 13 men zfi 30 days : the time required. 

By interchanging the first and second terms, this becomes 
a direct proportion, as above, (143). 
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By the Analysis of a question is meant its solution, on 
elementary principles, without the direction of special Kules. 

The preceding question is analyzed as follows : 

One man would require 6 times as long as 6 men to do 
the work ; 30 days x 6 ; 13 men would require ^y as long 
as 1 man ; 30 days x 6 -f- 13 = 13}^ days, 

EXERCISES. 

1. If 9 acres of land sell for $230.62J, what should 5 
acres hring at the same rate ? Ans, $128,125. 

2. If 1.5 tons he hauled 40 miles for a given sum, how 
far ought 3 tons to he hauled for the same sum ? 

Ans, 20 miles. 

3. How much cloth may he bought for $73.75, when 
4.25 yards of the same kind cost $12.75 ? 

Ans. 24.583' yards. 

4. If 7 masons can build arouse in 28 days, in what time 
ought 17 masons to build the house ? Ans, Ht^j- days. 

5. If 5 yards of silk cost $6.25, what should be paid for 
\2yd. 2qr, of silk, at the same rate? Ans, $15,937*. 

6. Allowing 4 horses to consume 135w. 2pk. of oats in a 
week, how much would 9 horses require for a week ? 

Ans, 30.937*^^. 

7. If the transportation of lOcwt., 100 miles, cost $25, 
what should be paid for the conveyance of 33cwt. 2qr, the 
same distance ? Ans. $83.75. 

8. If 7 men can do a certain work in I- of a day, in what 
time ought 9 men to do the same work ? Ans, -^ of a day. 

9. If a person, by traveling 10 hours a day, perform a 
journey in 31 days ; in how many days ought he to perform 
the same journey, if he travel 13 hours a day ? 

Ans, 23Udays. 
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10. If 10 head of cattle require 20^1. 2R, of pasture 
ground, for a summer, how many acres ought 25 head to 
have, for the same time ? Ans. 51 A, IR. 

11. A cistern is filled ivith water, hy 2 pipes, in Shr. 25m, 
In what time would it be filled by 5 pipes of like size ? 

Ans. Ihr. 22min, 

12. A sum of money having been equally divided among 
19 men, each man received $3^. If the number of men had 
been 30, what would have been^the share of each ? 

Ans. |2.058\ 

13. Allowing 15A, 30P. to produce 4036w. 2pk. of wheat, 
how many bushels would be raised from a field containing 
40 acres, at the same rate ? Ans. lQ62^^bu. 

14. If 25 sacks, each measuring 4^., will contain a given 
quantity of corn ; how many sacks, each measuring 3^bu., 
will contain the same quantity ? Ans, 28|- sacks. 

15. A post, standing in a stream, has ^ of its length in 
the earth, f in the water, and 5 feet above the water. What 
is the length of the post ? 

Analysis. J + f=:|f; and 1— 1| = ^. 

The post has therefore -^ of its length above the surface 
of the water ; ^ of its length is then 5 feet ; ^ of it is -J- of 
5 feet, and the whole length is 

Jjf of 5 feet = J^ == 37J feet 

The proportion in the question is, the part, y^, above the 
water, is to a unit^ as the length, 5Jl,, of the part above the 
water, is to the entire length, Ans, 37^ feet 

1 6. A farmer sold -J- of his land to A, ^ of it to B, and the 
remainder, which was 100 acres, to C. How much land did 
the &rmer own ? Ans, 240 acres. 
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17. In a certain school, J of the pupils study Arithmetio, 
•| of them study Languages, and the remaining 36 are em- 
ployed on various other subjects. Required the number in 
the school. • Ans. 96 pupils. 

18. A person failing in business owes $5000, and is able 
to pay but $2000. How much can he pay per dollar to his 
creditors? 4^i5. $0.40. 

19. A traveler having gone 375.5 miles on his journey, 
finds that | of it remains to be traveled. What was the 
length of his journey ? Ans. 600.8 miles. 

20. A gentleman who owned f- of a manufactory, sold -J- 
of his share for $3000. What was the estimated value of 
the whole establishment ? Ans. $18000. 

21. How many miles must a person walk in 5^ days, to 
acqomplish a journey of 500.5 miles, at the same rate, in 15 
days? Ans. 183.516' miles. 

22. A bankrupt owes $5349.75, and has property amount- 
ing to $2300. In an equitable distribution of his property, 
how much will a creditor receive whose claim is $400 ? 

Ans. $171,970*. 

23. A borrowed of B $500, which he kept 3^ years. On 
a subsequent occasion A lends B $375 ; how long ought B to 
keep this latter sum in return for the accommodation he had 
afibrded A ? Ans. 4|- years. 

24. Allowing a man to do a certain work in 3 days, and a 
boy to do it in 5 days, in what time ought the two together 
to do the work ? 

Analysis. The man could do J, and the boy ^, of ^the 
work, in 1 day; then both together could do J -f- ^ = .j^ of 
the work in 1 day ; hence they could do -^ in |- of a day, 
and the entire work in -^ of a day. Ans, \\ days. 
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25. A can dig a ditch in 5 days, B in 6 days, and C in 8 
days. In what time could the three together dig the ditch 1 

Arts, 2^2_jjays. 

26. If 4T. \^cwt, of iron be conveyed 50 miles for $30 
how far should 9 T, 5cwL Sqr, be conveyed for the same 
sum ? Ans. 25.033' miles. 

27. Two masons together build a wall in 10 days. One 
of them could have built the wall himself in 1 5 days ; in 
what time could the other have done it ? Ans. 30 days. 

28. A merchant bought three pieces of cloth, each con- 
taining 25yd. 2qr., for $500 ; and sold 50y(i. of it at cost. 
What did the 50 yards amount to ? Ans. $326.79*. 

29. If I of ^ of an acre of land sell for $18.18f, what 
would a lot containing lA. 2R. 13P. bring at that rate? 

Ans. $229.80'. 

30. How many yards of linen which is ^ yd. wide will be 
equivalent to 30 yd. of another kind which is | of a yard 
wide ? Ans, 45 yards. 

31. How many yards of carpeting which is ^ of a yard 
wide, will be required to cover a floor that measures 25 feet 
in length, and 20 feet in breadth % Ans. 74^ yards. 

32. A farmer has a field 100 poles in length, and 45.25 
poles in width. He wishes to lay off another field to contain 
the same quantity of ground, and be 80 poles in length ; 
what must be its breadth 1 Ans. 56.5625 poles. 

33. The governor of a besieged place has provision for 54 
days, at the rate of l\lh. of bread to each man per day,' but 
is desirous to prolong the siege to 80 days, in expectation of 
succor ; in that case what must the ration of bread be ? 

Ans. 1-^lb. per day 



S* 
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PARTITIVE PROPORTION. 

(147.) Partitive Propob.tion is Proportion applied to di- 
viding a given quantity into two or more parts which shall 
have a given ratio, one to another. 

The terms of the given ratio, or ratios, may be called the 
proportional terms. 

For example, to divide $150 into three parts which shall 
be to one another in the proportion of 2, 3, and 5 ; that is, 
the first part to the second as 2 to 3, and the second to the 
third as 3 to 5. 

In this example, 2, 3, and 5 are the proportional terms. 

This division of Arithmetic is commonly called Partner- 
ship or Fellowship. 

RULE XXXIV. 

(148.) To Divide a given Quantity into two or more 
parts which shall have a given Ratio, one to another. 

1. Add together all the given proportional terms. Then, 

2. The S7im of those terms taill be to any one of the terms, 
as the quantity to be divided, is to the part corresponding to 
that terml 

example . 

« 

To divide $150 between A, B, and G in the proportion of 
2, 3, and 5. 

The sum of the given proportional terms is 2+3 + 5=10; 



then, 10 : 2 : 



3 : 



10 : 
10 : 5 : 



$150 : A^spart, $30, 
$150 : B's part, $45, 
$150 : C'spart, $75, (145). 
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Analysis. Suppose to the whole sum $150 to be divided 
into 2+3+5, or 10 eqiial parts ; then it is evident that A 
must have two, B threCj and C Jive of those parts ; that is, 

A's part is ^ of $150, or $150 X ^ ; 
B's part is ^j^ of $150, or $150 X ^ ; 
C's part is ^ of $150, or $150 X ). 

The results obtained by the Analysis will be the same as 
those obtained by the Rule. 

EXERCISES. 

1. Divide $240 between three persons in such a manner 
that their shares shall be as the numbers 5, 4, and 3. 

^«5. $100 ; $80; and $60. 

2. A gentleman divided $10000 between his son and 
daughter in the proportion of 3 to 2. What were the re- 
spective shares ? Ans. $6000, and $4000. 

3. A testator bequeathed $15000 to his widow, daughter, 
and son in the proportion of 3, 5, and 7. What were the 
respective shares ? Ans. $3000 ; $5000 ; and $7000. 

4. A merchant employed three clerks at the annual sala- 
ries of $300, $400, and $500. At the end of the year, 
having become bankrupt, he has but $650 to be divided pro- 
portionally among them. What will be the portion of each ? 

* 

The proportional terms are 300, 400, and 500 ; or, with- 
out altering the ratios, 3, 4, and 5, since |^=f, and 7^=f. 

Ans. $162.5; $216.66'; and $270.83'. 

5. An insolvent debtor owes to A $250, to B $100, and to 
C $300. He is able to pay $420 ; what should each of the 
three creditors receive ? 

Ans. $161.538' ; $64.615' ; and $193,846*. 
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6. It is required to divide the number 180 into three parti 
which shall be to one another as ^,'§-, and ^. 

deducing the proportional terms to a common denominator, 
they become y^, ^7* ^^^ '^2 ' ^^^ these are to one another 
as their numerators 6, 8, and 9 (138) ; hence these numera- 
tors may be taken for the proportional terms, 

Ans. 46jf , 62^, and 70^. 

- 7. A person proposed to divide $1000 between his two 
sons in the proportion of ^ to ^, provided either of them could 
ascertain the amount ofiered to him. What would be their 
respective shares? Ans. $400, and $600. 

8. The sum of $500 is to be divided between A, B, and G 
in the proportion of |-,]^;and 2^. What will be the share 
of each? Ans. $75,471'; $141,509'; $283. 

9. Two persons form a partnership in trade, with a capital 
of $3000, of which the first contributed $1800, and the 
second the remainder. They gain $900 ; what is each one's 
share of this sum ? Ans. $540, and $360. 

10. The sum of $1000 is to be divided among four persons 
in the proportion of 1, 1^, 2, and 2^. What are the several 
shares? Ans. $142,857, $214,285, $285,714, $357,142. 

11. A, 6, and C in partnership gained $360. What is 
each partner's share of gain, allowing that -J- of the capital 
employed belonged to A, -J- of it to B, and the remainder 
to C ? Ans. $45, $90, and $225. 

12. Three persons freighted a ship with 340 tuns of wine, 
of which the first had 110 tuns, the second 97 tuns, and the 
third the remainder. In a storm the seamen were obliged to 
throw overboard 85 tuns ; what must each person sustain of 
the loss ? Ans. 27^ tuns, 24|, and 33} tuns. 
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(149.) WTien a Partitive Proportion has respect to Differ^ 

erU Periods of Time, 

1. Multiply each term operating through a period of time 
by its time ; take the products for the proportional term^, 
and then proceed according to Rule XXXIV. 

2. The difierent periods of time must be taken in the same 
order of units, 

EXAMPLE. 

10. A and B trade together ; A furnished $200 for 7 
months, and B $300 for 9 months. They gained $100 ; 
what were their respective shares of gain ? 

200 X 7 = 1400 ; $200 for 7m, is equivalent to $1400 for Im. ; 

300 X 9 = 2700 ; $300 for 9m, is equivalent to $2700 for Im. 

Having made the time the same, that is, 1 month, in both 
cases, we take the products 1400 and 2700, or 14 and 27, 
for the proportional terms, without regard to time. 

Ans. $34,146' and $65,853'. 

13. Three persons rent a pasture for $20. A puts in 20 
sheep for 4 months, B 36 sheep for 3 months, and C 45 sheep 
for 2 months ; how much of the rent should accordingly be 
paid by each ? Ans. $5,755' ; $7,769 ; and $6,474'. 

14. A, B, and C, contracted to make a road for $5000. A 
furnished 30 laborers for 45 days, B 42 laborers for 34 days, 
and C 50 laborers for 30 days ; what are their respective 
shares of the $5000 ? 

Ans, $1577.84'; $1669'; and $1753.15'. 

15. A, B, and C, in partnership, have made $400. What 
are their respective shares of profit, supposing A's capital in 
the business to have been $500 for 10 months, B's $900 foi 
1 year and 3 months, and C's $600 for 2 years 1 

Ans, $60.79'; $164,133'; $175,076'. 
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MEDIAL PROPORTION. 

(1^0.) Medial Proportion is Proportion applied to ad- 
justing the quantities of two or more ingredients, at differerU 
rates of value, for a compound of a given mean rate of value. 

For example, to find in what proportion, rye at 37 cents 
per bushel, and oats at 25 cents per bushel, must be taken to 
form a mixture of the two which shall be worth 30 cents a 
bushel. 

This division of Arithmetic is commonly called Alliga- 
tion. 

RULE XXXV. 

(151.) To find the Proportion of two or more Ingredi- 
ents, at different Rates of value, for a Compound of a 

given Mean Rate of value, 

1. For two ingredients — take the quantities inversely as 
the differences between their respective rates of value and 
the given mean rate. 

2. For three or more ingredients — find the proportions for 
one rate which is less, and another which is greater, than 
the given mean rate, as above ; then for one of these two 
rates and another, or for two others, in like manner, and so 
on, until all the difierent rates are included ; and add to- 
gether all the proportional terms found for the same ra^>e. 

EXAMPLE. 

To find in what proportion rye at 37 cents a bushel, and 
oats at 25 cents a bushel, must be taken for a mixture which 
shall be worth 30 cents a bushel. 

The differences between the rates of the two ingredients 
and the mean rate 30 cents, are, 

for the rye 37 — 30 = 7, and for the oats 30—25=5. 
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The quantity of rye must be to that of oats inversely as 7 
is to 5 ; that is, the quantity of rye must be to that of oats 
as 5 is to 7 (143). In other words, since 5 + 7 = 12, 5 
twelftJis of the mixture must be rye, and 7 twdfths of it oats. 

■ 

Analysis. On 1 bushel of rye there is an excess of 7 cents, 
and on 1 bushel of oats a defipieruyy of 5 ccw^5, in relation to 
the mean rate 30 cents. 

Then \bu, of. rye is in excess 1 cent, and \hu, of oats is 
deficient 1 cent, in relation to the mean rate. This equal 
excess and deficiency counterbalance each other ; hence \bu. 
of rye and \bu. of oats, mixed together, will be at the mean 
rate, 

■i-:^::5:7(138); hence the mixture must be in the 
proportion of 5bu, of rye to 7bu. of oats, as found by the 
Rule, — which shows the correctness of the first part of the 
Rule. 

EXE RCISE S. 

1. In what proportion must com at 40 cents a bushel, and* 
oats at 25 cents a bushel, be taken, to form a .mixture which 
shall be worth 33 cents a bushel 1 

Ans, Sbu, of com to 7bu. of oats. 

2. In what proportion must one kind of tea, at 75 cents a 
25., and another, at 90 cents a lb,, be taken for a mixture 
which shall be worth 83 cents a pound ? 

Ans. 7 lb. of the first to 8lb. of the second. 

3. In what proportion must one kind of cofiee, at 9 cents 
a lb,, and another, at 13 cents a lb., be taken to form a mix- 
ture which shall be worth 1 2^ cents a pound 1 

Ans. ^b, of the first to S^lb. of the second. 

4. In what proportion must one kind of wine, at 90 cents 
a gal., and another, at 75 cents a gal., be taken for a mix- 
ture which shall be worth 87^ cents a gallon ? 

Ans. 12^gaL of the first to 2^gal. of the second. 
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5. A farmer wishes to purchase two difierent qualities of 
land, at $20 and $35 per acre, in such proportion that the 
average rate shall be $27-j^ per acre. In what proportion 
must the two kinds be purchased ? 

Ans. H acres, or equal quantities, of each. 

EXAMPLE 

Of three Ingredients at different Rates. 

6. In what proportion must rye at 37 cents, oats at 23 
centSy and corn at 32 cents a bushel, be taken for a compound 
which shall be worth 31 cents a bushel ? 

A mixture of the rye and oats, at the mean rate 31 cents, 
"^ould require 

8 bushels of rye to 6 bushels of oats ; 

and a mixture of the oaXs and com^ at the mean rate 31 
cents, would require 

1 bushe^of oaff to 8 bushels of com (151 ... 1). 

These two mixtures, mixed together^ will evidently be at 
the given mean rate, and will contain 8^. of rye, 6+1, or 
Ihu. of oats, and %hu, of corn. 

The proportion of oats in the mixture of the three ingredi- 
ents is found by adding together the proportional terms, 6 and 
1 , found for the oats in the mixture of the same ingredients 
taken two and two. 

8 + 7 + 8 = 23; so that ^ of the mixture must be rye, 
^ of it oats, and -^ of it corn, whatever be the quantity of 
the mixture. 

The following arrangement of the several rates will facili 
tate the operation : 
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37\ 8bu, of rye ; 

mean rate 31 ; 23< 6+l=7dw. of oats; 

32/ Sbu, of com. 

The rates of the Beveralingredients are set one under 
another, with the mean rate 31 cents on the lefl ; each rate 
which is less than the mean rate 31 is linked with one which 
is greater^ and each one which is greater is linked with one 
which is less. 

The difference between the rate of each ingredient and 
the mean rate is set on the right, opposite to the rate, or rates, 
loith which the former is linked. 

These differences show the proportions for the rates against 
which they stand. When there are two or more differences, 
as the 6 and 1, against the same rate, they must be added 
together. 

This arrangement is nothing more than a practical expedi- 
ent for applying the second part of the preceding Rule. 

7. A merchant wishes to mix three kinds of tea, fit '90 
cents, $1, and $1.50 per Ih., so that the mixtiire shall be 
worth $1.25 per lb. In what proportion must the different 
kinds be taken ? 

Ans, 25lb, at 90cts. to 25lb. at $1, and 60Zi. at $1.50. 

8. A grocer mixed brandy at 30 cents per gal., and wine 
at $1 a ^aZ., with water, and found the compound to be 
worth 50 cents per gallon. Jn what proportion were the 
several ingredients taken, the water being rated at ? 

Ans. 50gal. of brandy to 70 of wine and 50 of water. 

9. A farmer has one tract of land worth |15 an acre, 

another worth $22 an acre, and another worth $25 an acre 

, ■ * 

In what proportion must he sell from the several tracts, that 
the average price received shall be $20 an acre ? 

Ans. 7 acres at $15 to 5 at $22 and 5 at $25. 
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(152.) Different Proportions of the same Ingredients 

May be taken, whenever there are two or more rates 
greater, and two or more less, than the mean rate. This is 
shown in the following example : 

10. Four dlfierent kinds of sugar, at 5 cts.y 8 cts. 13 cts.^ 
and 14 cts,y a Zd., are to be formed into a mixture which shall 
be worth 10 cents a lb. What proportions of the difierent 
kinds must be taken ? 



olb. at 5 cts. ^''^ 3^. at 5 cts. 

Alb. at 8 cts. ,rt . S^T\ 3+4 = 7Zd. at 8 cts. 




5lb. at 13 cts. ' IS'^ 5 + 2x7Z6. at 13 cts. 
2lb. at 14 cts. 14-*^ 2Z6. at 14 cts. 

We take any one rate which is less than the mean rate 
10, and any one which is greater y and adjust the proportions 
for those two rates. We proceed in like manner with either 
of these two rates and another, or two others, until all are 
included ; and add together the proportional terms found for 
the same rate. 

« 

Different results will be obtained, according to the difier- 
ent ways of coupling the ingredients. 

Find other Answers to the preceding question. 

Ans. lib. at $ cents, Zlb. at 8 cents, lib. at 13 cents, 5lb. at 

14 cents. 
Alb. at 5 cents, llh. at 8 cents, 2lh. at 13 cents, IJh, at 

14 cents ; 
lU). at 5 cents, Alb. at 8 cents, 6lb. at 13 cents, lib. at 

14 cents. 
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COMPOUND RATIO. 

(163.) A Compound Eatio is the ratio of the prodttct of 
two or more antecedents to the product of their consequents. 

Thus the compound ratio of 3 and 4 to 5 and 7 is the 
ratio of the product 3 x4 to the product 5 x 7,=^. 



COMPOUND PROPORTION. 

(154.) A Compound Proportion consists in an equahty be- 
tween a compound and a simple ratio. Thus 



2 
6 



; g > : : 5 : 10 is a Compound Proportion ; 



in which the compound ratio 2 x 6 : 3 X 8 is equal to the 
simple ratio 5 : 10. 

Compound Proportion is applicable to the solution of ques- 
tions which would require two or more simple proportions. . 

RULE XXXVI. 

(165.) For Solving Questions in Compound Proportion. 

1. Take for the third term that which is of the same kind 
as the answer to the question. 

2. Take the remaining terms in couples of the same kind, 
and place each couple as required for questions in simple pro- 
portion (146 ... 2). 

3. Multiply the first terms together for a divisor, and the 
second and third together for a dividend; the quotient will 
be the ans'vv^er required. 

4. Each antecedent and its consequent must be taken in 
the same order of units, and the third term reduced, when 
necessary, as in finding a fourth proportional. 
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E XAMPL £ . 

If a footman can go 150 miles in 5 days, by walking 12 
Hours each day, in how many days may he go 275 miles, by 
walking 10 hours each day? 

150m. : 275m. ) . . ^ j -• • » 

-Q7 .gi f • • o aays ; ttme required, 

"We take 5 days for the third term, because the answer will 
be the number of days in which he would go 276m. * 

It would require a greater number of days to go 275m. 
than it would to go 150m. ; the greater of these two terms 
must therefore be taken for the second term (146 ... 2). 

When he walks lOA. a day he will require a greater num- 
. ber of days than when he walks 12^. a day ; hence the 
greater of these two terms must be taken ibr the second term. 
The operation is 

(275xl2x5)-^(150xl0) = 16500-^1500 = ll days. ' 
Analysis. 1 mile would be traveled iuyj^ of the 5 days^ 

TVS » 

275m. would be trareled in 275 times as many days, 
if he walked but 1^. a day, the number of days would be 

5X275X12 . 

if he walked 10^. a day the number of days would be 

5X27 5X12 

nrrrxTo*"* 

From the dividend and divisor thus obtained, we may can^ 
celt successively, the factors 5, 6, 5, 2, 5 ; this will reduce the 
expression to 11, the required number of days. 
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EXERCISES. 

1. If 4 men eat 64 pounds of bread in 2 weeks, how many 
pounds will 16 men eat in 7 weeks ? Ans* 896 pounds. 

2. If 5 oxen require an acre of grass for 9 days, how many 
acres will 20 oxen require for 30^ days? Ans, 13|^ acres. 

8. If a man travel 100 miles in 3 days of 13 hours each, 
how far might he travel in 33 days of 14^ hours each 1 

Ans. 1205|§ miles. 

4. If the conveyance of 20 cwt., 40 miles, cost $15.87^, 
what should be charged for the conveyance of 50 cwt, 3qr,, 
100 miles? Ans. |100.70\ 

5. If 2 yards of cloth, which is Hyd. wide, cost $10.25, 
what should be paid for 13 yards, of like quality, which is If 
yd. wide ? Ans, $77.72*. 

6. If 60001b, of bread will supply a garrison of 100 men, 
for 2 months, how long will 12000Z&. supply three such gar- 
risons? •► " Ans. 1 J months. 

7. Allowing 4 men to mow 19^. 3R. 27 F. of meadow, 
in 5 days, how long otight«7 men to be employed in mowing 
45 acres? Ans, 6.454' days. 

8. If ll^oz: of bread costs 6 J cents, when flour is at $5 a 
barrel, how much bread should be bought for 75 cents when 
flour is at $6 a barrel ? Ans. lib. 3oz, 

9. Allowing the transportation of 15 cwt., 100 miles, to 
amount to $45.50, how far ought 37cwt, Iqr. 20lb, to be car- 
ried for $1001 Ans. 88.079' miles. 

10. If 17 head of cattle consume 5 A, 2R. 10 P. of pas- 
ture, in 30 days, how many acres would be consumed by 40 
head, in 50 days? . Ans. 21 A. 3R. lOJ^P. 

11. If 25 men can dig a ditch 80ft, long, 4ft, wide, and 
Sft, deep, in 2 days, in what time ought 30 men to dig one 
300/5. long, 5ft. wide, and 4ft, deep? Ans. lOi,^ days. 
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CONJOINED PROPORTION. 

(166.) A Conjoined Proportion is a kind of compound 
Proportion in which the ratio of one of the antecedents to its 
consequent is made to depend on equivalences among the 
terms of the proportion. 

Its nature and use will be seen under 

RULE XXXVII. 
(157.) For Solving Questions in Conjoined Praportton. 

1. Set equivalent terms on the lefl andright of the sign =, 
and so that terms of the same kind shall be on opposite sides f 
in the different expressions ; also set the odd term on the side 
which is opposite the other term of the same kind. 

2. Multiply together all the terms on the same side with 
the odd term, for a dividend, and all the others for a divisor ; 
the quotient will be the required term, or answer to the 
question. 

EXAMPLE. 

If 3qr. of cloth be worth ^gcd. of wine, and 2gdl, of wine 
be worth 5lb. of tea, how many qr, of cloth will be equal in 

value to 12lb. of tea? 

The equivalent terms are 3qr. and 4gal. ; 2gal. and 5lb. ; 
the odd term is 12Z6., for which an equivalent is to he found. 

The arrangement will be 

3 gr. = 4 gal, 
2gal. =z5lb. 
12 lb, = how many qr. of cloth ? 

the odd term, 12lb., being on the side which is opposite to 
the 6lb. 

The operation is (3 x 2 x 12) >^ (4 x 6)=72^20=3|gr. 
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The terms being equivalent^ that is, equal in value, on op- 
posite sides; if we had the equivalent of the \2lb,, the pro- 
duct of the values on one side would be equivalent to the 
product of those on the other. 

Hence the product on the side on which the number of 
terms is complete -f-. the incomplete product on the other side, 
gives the term which is wanting on this latter side. 

Analysis. From the equivalence of the terms we have 

\lb.=. -J of 2 gal, ; 
= i of "I of 4 gal, ; 
z=\ of f of 3 qr, ; 
hence 12/5.= -3^- of | of 3 qr.=3^qr,y as before. 

The preceding question might be solved by two simple pro- 
portions, in which regard would be had to the equivalence of 
the terms, or by a compound proportion ; but the method by 
the Eule which has been given is the most convenient. 

E XERCISES. 

1. If 7bu. of wheat be worth as much as 3 cords of wood, 
and 9 cords of wood as much as 2 tons of hay ; how many 
bushels of wheat should be exchanged for 5 tons of hay ? 

Ans. %2^ bushels. 

2. If 3 barrels of com be given for 7bu, of wheat, and 45m. 
of wheat for 13 of rye, and 15 of rye for 20 of oats ; how 
many bushels of oats would be an equivalent for 1 barrels 
of corn*? An^, 101 J bushels. 

3. If A can do as much work in 5 days as B can do in 8 
days, and B as much in 4 days as C can do in 11 days ; in 
how many days could A do the same that C could do in 20 
days ? Ans. 4^ days. 
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4. If 10^ yards of silk cost $15.75, and $6 will purchase 
1yd. of broadcloth, and ^^yd. of the cloth be bartered for 
25yd, of Irish linen ; how many yards of the silk would be 
an equivalent for 40 yards of the linen ? Ans. 27^ yards. 

5. Allowing that in a certain factory 6 girls do as much 
work in a day as 4 boys, and 8 boys as much as 6 men ; how 
many men would be required to do as much work as 20 girls ? 

Ans. 10 men. 

6. Supposing A to earn as much money in 4 months as B 
earns in 6m. ^ and B as much in 5m, as G in 7m,, and as 
much in 10m, as D in 3m, ; in what time could D earn the 
same that A could earn in 12m. ? Ans, 7^^ months. 

7. If 12lb, in the United States be equal to lOlb. at Am- 
sterdam, and IQOlb, at Amsterdam be equal to 1201b, at 
Paris ; how many pounds at Paris are equal to 1501b, in the 
United States 1 Ans, 150 pounds. 

MISCELLANEOUS EXERCISES 

ON SIMPLE PROPORTION, PARTITIVE, MEDIAL, COMPOUND, AND 

CONJOINED PROPORTION. 

1. If a person can earn $62.87^ in a month, by working 
9^ hours pel^day, what ought he to earn in a month by work- 
ing llj^h. per day? Ans. $78,168'. 

2. A company of emigrants has a supply of bread for 25 
days, at an allowance of l^lb, per day. How long would 
the supply last them, at an allowance of 12oz, per day ? 

Ans, 4 If days. 

3. A lot of ground which is 40p, 2yd, long, and 27^. wide, 
is equivalent to another which is 63^p. long. What is the 
breadth of the latter ? Ans. 20.37' poles. 
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4. If a given sum of money will supply a number ^-„ 

with oats, for 3 months, when oats is at $} per bu,y how long 
will the same sum supply them with the same article, at 
*|0.37^ per bushel? Ans. 2 months. 

5. How many yards of carpeting which is |- of a yard 
wide, will be sufficient for a room ISft. 9in. long, and 16^ 
feet wide ? Ans, 39|- yards. 

6. If A could do a piece of work in 10 days, B in 12 days, 
and C in 15 days, in how many days could the three together 
do the work ? Ans. 4 days. 

7. A young man squandered ^ of his fortune in one year ; 
§■ of the remainder went in the next six months, when he had 
$3000 left. What was the amount of his fortune ? 

Ans, $11250. 

8. A and B together can mow a meadow in 5 days, and B 
could do it himself in 8 days. In what time could A mow 
the meadow? Ans. 13 J days. 

9. A farmer sold f of his whole amount of land, at 825 
per acre, and received for it $10000. What amount of land 
did the farmer own ? Ans, 1000 acres. 

10. A cistern receives water through 2 pipes, one of which 
would fill it in 8 hours, and the other in 5 hours ; but by 
leakage the cistern loses at the rate of y^ of its whole capa- 
city per hour. In what time will the 2 pipes running together 
fill the cistern 1 Ans. 4^ hours. 

11. The sum of $1000 is to be divided among four persons 
in the proportion of 1, Ij. 2, and 2^ ; what are the several 
shares'? J.W5. $142,857', $214,285', $285,714', $357,142'. 

12. Four persons in partnership gain $1800. One third 
of the capital employed belonged to the first, -J- of it to the 
second, and the remainder equally to the other two ; what 
amount of gain should be assigned to each 1 

Ans. To the Ist $600, to the 2d $450, t» the 3d and 4th 
each $375. 9 






/ 
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13. Divide $1700 among 4 persons, so that A's share shall 
be to B's as 1 to 2, B*s to G's as \ to 1, and C's to B's as 

3 to 4. 

"We must employ but one prcyportional term for each share : 

^ : 1 : : 2 : 6, and 3 : 4 : : 6 : 8, (145) ; 

the several shares are therefore in the proportion of 1, 2, 6, 
and 8. Ans, $100, $200, $600, $800. 

14. Divide $70 between A, B, and C in such a manner 
that A's share shall be to B's as 2 to 3, and B's to C*s as 

4 to 5. Ans, $16, $24, and $30. 

15. A farmer divided 500 acres of land between his three 
sons, giving to the first 1^ times as much as to the second, 
and to the second \\ times as much as to the third. What 
were the shares? Ans, 227^, 151J|-, and 121^ acres. 

16. Three persons in a joint speculation lose $800. A's 
portion of the capital employed was ^ of B's, and B's was § 
of C's ; what amount of the loss should be assigned to each 1 

Ans. $184,615', $246,153', $369.23'. 

17. Two persons trade in partnership. A contributes at 
first $1000, and 6 months aflerwards $500 more ; B con- 
tributes at first $2000, but 4 months afterwards withdraws 
$600. In 12 months the profits amount to $800 ; what is 
each one's share of the same ? 

A employed $1000 for 6w. — equivalent to $6000 for \m, , 
and $1500 for 6w.— equivalent to $9000 for \m. , 

then A's capital was equivalent to $15000 for Iw., (149). 

In a similar manner find the equivalent for B's capital. 

Ans, $350,877', and $449,122'. 

18. A, B, and C form a partnership for 12 months. A and 
B at once advanced $2500 each, as their portion of the capi 
tal stock. At the end of 3 months C advances $3000, and B 
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"withdraws ft 1000. The profits amount to 11500 ; what is 
each partner's share of the same ? 

^725. 1576.923', $403,846', $519.23'. 

19. A gentleman bequeathed the sum of $5000 to his 
widow, son, and daughter, in the proportion of ^, ^, and ^. 
The widow dying soon after, the whole sum was divided in 
due proportion between the two children; how much did 
each receive 1 Am, $2777 J, and $2222f . 

20. How many pounds of tea at 85cts, a pound, and at 
90cts. a pound, must be mixed with 6lb. at $1 a pound, that 
the mixture, may be worth 94c^5. a pound ? 

The proportions of the three ingredients for a mixture at 
the mean rate 94 cents, will be found to be, 

Qlb, at 85c. to Qlb. at 90c. and 13lb. at $1, (151) ; 

then 13Z6., the term found for the rate whose quantity is 
giveUt : 616., that given quantity, : : 676., the term found for 
any other rate, : the quantity required at that rate. 

Ans. ^Y^lb. of each. 

21. How many ounces of gold which is 23 carats fine, and 
how many 20 carats fine must be compounded with Qoz, 
which is 18 carats fine, that the compound may be 22 carats 
fine? 

A carat is a weight of 4 grains ; but the term is also used 
as above in expressing the degree of purity or fineness of gold. 
Thus when pure gold is combined with some baser metal, 
called alloy ; if 20 parts in every 24 of the compound be pure 
gold, the alloyed gold is said to be 20 carats fine ; and so for 
other numbers. 

Ans, 4:Soz, of the first, and 8oz. of the second. 

22. How many gallons of brandy at 25cts. per gallon, and 
how much water must be mixed with 5 gallons of brandy at 
AOcts. per gallon, that the adulterated compound may rate at 
dO cents per gallon'? Ans. l^gal. of each. 
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23. How many gallons of vinegar at 20 cents a gal,, and 
at 50 cents a gcd, should be mixed with 4 gal, at 25 cents a 
gal. and 2 gat, at 16 cents a, gal., that the whole may be 
worth 28 cents a gallon ? 

The 4 gal, and the 2 gal, together amount to 132 cents ; 
hence these 6 gal. average 22 cents per gallon. By substi- 
tuting 6 gallons at 22 cents for the 4 gal, and 2 gal, at their 
respective rates, the question becomes of the same kind as 
the 20th. 

Ans. 6gal,, and Z^gal, 

24. A farmer wishes to mix lObu. of com at 35 cents per 
bu.y and 8bu. of rye at 40 cents per bu. with such a quantity 
of oats at 25 cents per bushel that the whole may be worth 
I0.33J- per bushel. What must be the quantity of oats 1 

Ans. 8f bushels. 

25. A vintner wishes to mix wines at $0.75 and $1.25 per 
gallon in such proportion and quantities as to produce 100 
gal. worth $0.87^ per gallon. What quantities of the two 
kinds must be taken 1 

The proportion of the two kinds for a mixture at the mean 
rate 87^ cents, is, 

37^^aZ. and 12^gal. (151); 

then 37^ + 12^ : 37^ : : 100 : the quantity of the first kind ; 

and 37^ + 12^ : 12^ : : 100 : the quantity of the 2d kind. 

Atis, 75gal. and 25^a/. 

26. How many pounds of each of three different kinds of 
cofiee, rating at 12 cents, 13 cents, and 15^ cents per pound, 
must be taken for a mixture of lOOlb. which shall rate at 14 
cents per lb. ? Ans, 25Z6., 25lb, and 50/6. 

27. Allowing a mechanic to earn $62.87^ in a month, by 
working 9^ hours per day, what ought he to earn in 3 months 
by working 11^ hours per day ? Ans, 1234.50'. 
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28. If 50bu, of wheat be exchanged for 80^5w. of rye, 
and 3bu. of rye for 4^bu, of corn, and lObu, of corn for 12bu, 
3pk, of oats, and 3^bu. of oats be worth $1 ; what is the 
value of 10062^. of wheat ? , Ans. $92,373*. 

29. Three pipes of equal size will fill a cistern with water 
in 13^. 4077^. In how many hours would 5 such pipes fill a 
cistern whose capacity is 2^ times that of the first one 1 

Ans. 20^ hours. 

30. A contractor engaged to pave 15 miles of road in 12 

■ 

months, and for that purpose employed 100 men. Seven 
months have now elapsed, and but 6 miles of the road have 
been completed ; how many more men must be employed, to 
finish the work in the time prescribed 1 Ans. 110 men. 

31. If lOlb. at London be equivalent to 9lb, at Amster- 
dam, and 4:51b, at Amsterdam to 49lb. at Bruges, and 9Slb, 
at Bruges to 1 16Z6. at Dantzic ; how many pounds at Dantzio 
are equivalent to 112 pounds at London ? 

Ans, 129.92 pounds. 

32. If l^ ells of Hamburg make 1 ell in Holland, and 
7 ells in Holland make 4 in France, and 7 in France make 5 
yards in England ; how many yards in England are equiva- 
lent to 588 ells at Hamburg ? Ans, 200 yards. 



CHAPTER VIII, 

PERCENTAGE, AND ITS APPLICATIONS. 

PERCENTAGE. 

(158.) Percentage is an allowance at a certain rate for 
every hurulred. 

Per centum, or its contraction per cent, is Latin, and 
signifies bj/ the hundred. 

One per cent, on any number is one for every hundred ; 
two per cent, is two for every hundred ; three per cent, is 
three for every hundred, &c. 

How much is 1 per cent, on $200 1 On S300 1 On $400 ' 
How much is 2 per cent, on $200 1 On $300 1 On $350 1 
How much is 3 per cent, on $300 ? On $350 1 On $500 ^ 

Ratio of Percentage, 

(159.) The ratio of Percentage is the ratio of the rate per 
cent, to 100, and is therefore equal to the rate per unit. 

Thus the ratio of percentage for 4 per cent, is y^. or .04, 
which is plainly the rate for each unit of the quantity on 
which the percentage would be computed. 

What is the ratio of Percentage for I per cent. 7 For 3 per cent 1 For 
6 per cent. 1 For 7 per cent. 1 For 9 per cent. 1 For 10 per cent. 1 
For 12 per cent. 1 

(160.) The ratio of Percentage is usually expressed cfect- 
mall^ ; and the proper decimal may always be found by di- 
viding the rate per cent, by 100. 

Thus the ratio for 2^ per cent, is 2,5 -r- 100 =.025 ; 

the ratio for ^ per cent, is .5 -f- 100 = .005, (100) 
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What is the ratio of Percentage for H per cent. 1 For 1^ per cent. 1 
For i per cent. 1 For 2f per cent. 1 For f per cent. 1 For 3J per 
cent. 1 

Basis of Percentage. 

(161.) The number or quantity on which Percentage is 
computed, at any given rate, may be called the Basis of per- 
centage. 

Thus when we say 2 per cent, on $300, the basis of per- 
centage is $300. 

If the Rate per cent, is 2, and the amount of Percentage $4, what is 
the basis of percentage 1 If the Rate per cent, is 3, and the amount of 
Percentage $9, what is the basis of percentage \ If the rate per cent, 
is 4, and the amount of Percentage $20, what is the basis of percentage 1 

Percentage, in its simpler forms, is applied to Profit and Loss 
in trade, Taxes, Duties, Insurance, Commission, Stocks, &c. 

(162.) Taxes 

Are charges imposed by Law on property ^ and frequently 
on per sons ^ for public purposes. 

A poll or capitation tax is a tax on the person, without 
regard to property. 

A tax on property is sometimes specific, that is, a specified 
sum on certain articles ; but it is most commonly ad valorem^ 
or a specified per centum on the value. 

{^Ad valorem is Latin, and means according to valtie), 

(163.) Duties 

Are charges, either specific or ad valorem, imposed by Law 
on imported goods, for purposes of revenue. They are paid in 
the Custom Houses at the ports of entry. 

The invoice is a written statement of the article! and 
their cost. 
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Tare, draft, leakage, &c., are allowances made for the box, 
cask, &c., containing the articles, or for waste, &?c., before 
the duty is computed. 

Net weight is the weight of the goods after all allowances 
are made. 

(164.) Insurance 

Is an obligation on a Company or an Individual, to pay for 
any loss of property by fire, storms, or other casualty. 

The price or premium paid for insurance is usually a spe- 
cified percentum on the. amount insured. 

The writing which binds the Company, or insurer^ to the 
person insured, is called a policy, 

(165.) Commission 

Is a compensation to an Agent, Factor, Correspondent, or 
Commission Merchant, for buying or selling for another ; and 
is usually a certain percentum on the amount of purchase 
or sale. 

Brokerage is a commission charged by Brokers, or dealers 
in money, stocks, &c., on the amount of exchange, purchase, 
or sale which they effect for another. 

(166.) Stock or Capital 

Is money or other property employed in any way to pro- 
duce a profit ; as in manufactures, banking, &c. Bonds of 
the Government are also called Government Stock. 

The stock of a Company, who are called the stockholders, 
is divided into shares, usually of $100 each. 

The par value of a share of stock is what it originally cost. 
Stock is above par, or at an advance, when it sells for more 
than it cost ; and behw par^ or at a discount, when it sells 
for less than it cost. 

The rise or fall iu stock is expressed by a percentum on its 
far value. 
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RULE XXXVIII. 

(167.) To find Percentage on a given Number. 

Multiply the given number, or basis of percentage, by the 
ratio of percentage ; the product will be the amount of .per- 
centage. 

EXAMPLE. 

A merchant bought a quantity of cloth for $50.75, and 
8oId the same ac a profit of 33^ per cent. What amount of 
profit did he make ? 

The ratio of percentage is .33^, which is the profit per 
dollar (159); 

then $50.75 x .33J = $16.91f, the entire profit. 

When the rate per cent, is an aliquot part of 100, the 
amount of Percentage will be found, most readily, by taking 
the same part of the basis of percentage. 

Thus 33 J being J of 100, the Percentage in the present 
example is 

J of $50.75. 

Proportion. 100 : 50.75 : : 33} : Percentage or Profit re- 
quired. 

From the preceding rule it follows, that 

(168.) The amount of Percentage divided by the ratio of 
percentage, gives the basis of percentage, or the number on 
which the percentage was computed. 

EXERCISES. 

1. A grocer bought a hogshead of sugar for $55.75, and 

sold it at a profit of 12^ per cent. What amount of profit 

iidhemake? Ans. $6,968* 

9* 
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2. What would be the annual premium of insurance on a 
manufactory, valued at $20,000, at 1^ per cent. ? 

Ans, $300. 

3. A merchant bought silk for $160, which, on account of 
damage received, he sold at a loss of 5^ per cent. What was 
the entire loss ? Ans. $8.80. 

4. What would be the cost of insurance on a store house, 
valued at $5000, and a stock of goods amounting to $7500. oO, 
at ^ per cent. 1 Ans, $312.51'. 

5. The annual insurance on a paper mill, at 2 per cent., 
amounts to $165.50. What is the value insured ? (168). 

Ans, $8275. 

6. What would be the amount of duty to be paid on an 
invoice of broadcloth amounting to $5465.75, at 30 percent. ? 

Ans. $1639.725. 

7. A flour dealer bought 130 barrels of flour, at $4.12^ per 
barrel, and sold it at a profit of 10 per cent. What was his 
entire profit? Ans, $53,625. 

8. An invoice of Irish linens paid a duty of $330. What 
was the amount invoiced, allowing the rate of duty to have 
been 33 per cent. ? Ans, $1000. 

9. By selling a lot of iron at an entire profit of $22.50, I 
made 9 per cent., on the cost of it. What was the cost of 
the iron 1 Ans. $250. 

10. A manufacturer sold cotton cloth at a profit of 20 per 
cent, on the cost of making it, which was $0.12^ per yard. 
At what price was the cotton sold I 

The price at which the cotton was sold was 12^H-12Jx 
.20 ; which is equivalent to the basis of percentage X (a 
unit -^ the ratio) ; 

thus $.12^ X 1.20 Ans, $0.15. 
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11. A farmer bought land at $44.75 per acre. At v^^at 
price must he sell the land to majce a profit of 25 per cent. ? 

Ans. $55,937*. 

12. A merchant purchased a quantity of cloth, at $6.30 
per yard. At what price must he sell the cloth to gain 33} 
per cent ? Ans, $8.40. 

13. The stock of an Insurance Company is 5 per cent. 
below par. What is the value of $10000 of the stock at 
that rate ? 

The value of the stock is 10000 — 10000 X .05 ; 

"which is equivalent to the hems of percentage X (a unit^^ 
the ratio) ; thus $10000 x .95. Ans. $9500, 

RULE XXXIX. 

(169.) To find what Percenttim one given number is 

of another. 

Divide the number which is made the percerUage by that 
which is made the basis of percentage. The quotient will 
be the ratio of percentage, and when X 100 will give the 
required rate per cent, 

EXAMPLE. 

On an investment of $82750 a person gained $1379.16}. 
What was the gain per cent, ? 

The first number is the basis, and the second is to be made 
the percentage. 

$1379.1666* -f. 82750 = .0166, the gain on $1 ; 

$.0166 X 100 = $1.6*6, the gain on $100, or gain per cent. 

The repeating decimal .66 is equal to } (90) ; hence the 
gain per cent, is l}. 

Proportion. 82750 :100 : : I37d.l6} : ffihi per cent. 
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14. A person paid a tax of $52.88|- on property valued at 
$3525.50 ; at what rate per cent, was the tax assessed ? 

Ans, 1-J per cent 

15. The property of a village amounts to $100000, and is 
to be taxed to the amount of $2250, for public improve 
ments. At what percentum must the tax be laid ! 

Ans. 2} per cent. 

16. If silk were purchased at $1.50 per yard, and sold at 
$2 per yard, what would be the gain per cent. ? 

The gain on $1.60 would be $2— 1.50=$0.50 ; and we 
have to find what percentum this is on the cost of the silk. 

Ans. 33^ per cent. 

17. If a lot of books were purchased at $2.50 per dozen, 
and sold at $3.75 per dozen, what would be the gain per 
cent. ? Ans. 50 per cent. 

18. A merchant bought hats at $36 per dozen, and sold 
them at $4.62 apiece. What was his gain or loss per cent. ? 

Ans, 54 per cent. gain. 

19. A shop-keeper bought shoes at $18.75 per dozen, and 
sold them at $1.37^ a pair. What was his percentum of 
profit or loss ? Ans. 12 per cent. loss. 

20. The landed property of a State is valued at $38400000 ; 
at what rate per cent, must it be taxed to produce an annual 
revenue of $96000 ? Ans. -J per cent. 

21. A tax of $1133.33^ was raised from property amount- 
ing to $340000. At what percentum was the tax levied ? 

Ans. ^ per cent. 

22. A merchant bought flour at $5.75 per barrel, and sold 
it at $7.18|- per barrel. What did he gain per cent, on the 
flour ? Ans. 25 per cent. 

23. A gentleman purchased land at $37.50 per acre, and 
sold the same at $42.18f per acre. What was the per- 
centum of profit made ? Ans. 12^ per ce*^^- 
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RULE XL. 

(170.) To find a number to which Percentage added at 
a given Rate, vdU make a given Sum. 

Divide the given sum by 1 plus the ratio of percentage ; the 
quotient will be the required number, or basis of percentage. 

EXAMPLE. 

An agent is intrusted with |500 to purchase goods, out of 
which sum he is to retain a commission of 2 per cent, on 
the amount of purchase. What amount of purchase can he 
make ] 

The ratio of percentage is .02, which is the agent's com- 
mission on each dollar to be laid out in the purchase of tho 
goods (159) ; then 

$500 .^ 1.02 = $490,196', the anumnt of purchase. 

Of every $1.02 in the agent's hands, he can lay out $1 
and retain a commission of 2 cents, which is 2 per cent, on 
^1 ; hence the whole number of dollars to be laid out is the 
number of times that 1.02 is contained in 500. 

pROPOR'noN. 100 + 2 : 100 : : 500 : the required number. 

24. A drover sold a lot of cattle for $900, which was at a 
profit of 20 per cent, on what he paid for them. What did 
he pay for the cattle ? Ans. $750. 

25. A grocer sells sugar at $0.12^ per lb., and in so doing 
makes a profit of 25 per cent, on the cost. What did the 
sugar cost per Ih, ? Ans. $0.10. 

26. An agent receives a remittance of $1200 to purchase 
cloth, and is to retain 1^ per cent, on the purchase. What 
amount of purchase can he make? Ans, $1185.18*. 
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27. A manufacturer sold a lot of shoes for $400, which 
was 33^ per cent, advance on the cost of making them. 
"What was the cost of the shoes ? Ans, 1300. 

28. A merchant having sold a lot of silks for $1012.95, 
finds that his profit is at the rate of 50 per cent. What was 
the cost of the silks ? Ans. $675.30. 

RULE XLI. 

(171.) To find a Number from which Percentage subtracted 
at a given Ratet taiU leave a given Remainder. 

Divide the given remainder by 1 mimes the ratio of per- 
centage ; the quotient will be the required number, or basis 
of per centage. 

EXAMPLE. 

When Bank Stock sells at 5 per cent, discount^ what 
amount of stock can be purchased for $475 ? 

It must be understood that the " amount of stock *' is esti* 
mated according to its par value, that is, its original cost, 
and not according to what it brings at any given time. 

The ratio of percentage is ,05, which is the discount on. 
$1 of stock (159); then 

$475-^.95 = $500, the amount of stock. 

Since 95 cents will buy $1 of stock, it is plain that the 
whole number of dollars of stock that may be purchased, is 
the number of times that $0.95 is contained in $475. 

PaopoRTiON. 100—5 : 100 : : 475 : the required amount 
of stock. 
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29. A merchant sold a lot of damaged flour at $3.75 per 
barrel, which was at a loss of 12^ per cent, on the cost of it. 
What did the flour cost per barrel ? Ans. $4,285. 

30. When rail road stock sells at a discount of 7^ per 
cent., what amount of stock can be purchased for $2775 ? 

Ans. $3000. 

31.* A gentleman sold his household furniture for $3242.74-^, 
which was at a loss of 1 per cent, on the cost of it. What 
was the cost of the furniture ? Ans, $3603.05* 

32. What amount of stock in the capital of a raanufac 
turiug company, at a discount of 3 J per cent , may be pur- 
chased for $1930 ? Ans. $2000. 

S3. A grocer sold a quantity of damaged cofiee for $701.25, 
and thereby sustained a loss of 15 per cent. What was the 
cost of the coffee ? > Ans. $825, 

34. A merchant obtains on a stock of goods amounting tc 
S5000 an insurance, at J per cent., which includes the value 
of the goods and the premium of insurance. For what 
amount is the policy taken ? 

The amount insured diminished ^ per cent, leaves $5000. 

Ans. $5025.125'. 

35. By selling a piece of damaged silk at $1.25 per yard, 
a merchant sustains a loss of 16| per cent. At what price 
was the silk purchased ? and what was the amount of loss 
on 20 ya^ds of it? Ans. $1.50 ; and $5. 

26. A manufactory, valued at $2500, is insured, at 1} per 
cent., for such a sum, that, in case of its being destroyed by 
Are, the proprietors may claim, at the Insurance office, the 
value of the property, together with the premium paid for 
insurance. What is the amount insured ? 

Ans. $2531.64'. 
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MISCELLANEOUS EXERCISES 

ON THE APPLICATIONS OF PERCENTAGE. 

1. A steamboat is valued at 1 35000, and its proprietors 
obtain an insurance on |- of its value, at 3j- per cent. What 
is the premium to be paid? Ans. $853.12^-. 

2. An upholsterer has his warehouse, valued at $8000, in- 
sured for ^ of its value, at 1-^ per cent., per annum ; and 
$10000 worth of furniture insured at 1|- per cent., per annum. 
What does he pay for insurance annually ? . A7is, $271. 

3. What would be the amount of duty, at 9 per cent., on 
3cwt. 3qr, 2016. of steel, which was purchased at $21.12^ 
per cwt, ? Ans. $7.46\ 

4. The property of a town amounting to $5000000 is to 
be taxed to the amount of $100000, for the purpose of con- 
structing a railroad. At what rate per cent, must the tax be 
assessed? Ans. 2 per cent. 

5. Bought a quantity of wheat for $7 00. 62 J ; paid for 
transportation and other charges on it $43.06^ ; and then 
sold it at a profit of 15 per cent. What was the amount of 
profit made ? Ans. $111,553. 

6. A sells for B 50 bales of cotton, averaging 450Z^., at 
7^ cents per lb., and expends the proceeds for provisions, after 
retaining a commission of 1|^ per cent on the sale, and ^ per 
cent, on the purchase. What sum is expended for provi- 
sions? Ans. $1649.71*. 

7. What would be the percentum of profit or loss on a 
quantity of spirits, if purchased at $0.43|- a gallon, and sold 
at 12J cents a pint ? Ans. $128.57* per cent, profit. 

8. A merchant sold a lot of cloth at $6.50 per yard, and 
thus realized a gain of 25 per cent. If the cloth had been 
sold at $5 per yard, what would have been his percentum of 
gain or lobs 1 Ana. 3^^ per cent loss 
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9. An agent receives $3275 to invest in merchandise, at a 
oommission of 1 ^ per cent, on the amount of purchase that 
can be made after this percentum is deducted. What will 
be the amount of his commission ? Ans, $48.4*. 

10. The tax on a certain landed estate amounts to $734.25. 
"What is the estimated value of the estate, the tax being levied 
at f per cent. 1 Ans. 897900. 

1 1 . What amount of stock in the capital of a canal com- 
pany, at a discount of 3^ per cent, could be purchased for 
$3860 ? and ivhat amount at an advance of 4 per cent, 
could be purchased for $6240 1 Ans, $4000, and $6000. 

12. A merchant bought 37yc?. 3qr, of cloth, at $4.87^ per 
yard, and A9yd. C^r. of silk, at 93f- cents per yard. For 
what sum must the whole be sold \o make a profit of 33J 
per cent ? Ans. $307.40. 

13. A commission merchant is to sell 12000/6. of cotton, 
and invest the proceeds in sugar — retaining 1|^ per cent, on 
the sale, and the same on the purchase. (Jotton selling at 7 
cents, and sugar at 5 cents per ib.j what quantity of sugar 
can the merchant buy 1 A?is. i 6222. 1 176. 

14. On a stock of leather which was sold at 18|- per cent, 
profit, a merchant clears $237.50. What was the cost of the 
leather? Ans. $1266.66*. 

15. A church which cost $20000 is insured, at ^ per cent., 
for such a sum, that, in case of its being destroyed by fire, 
the Insurance Company shall be liable for the cost of the 
building and the premium of insurance. What is the sum in- 
sured? Ans, $20050.125*. 

16. By selling a piece of damaged cloth at $2.50 per yard, 
a merchant sustained a loss of 16|- per cent. What did he 
lose on 20 yards ? Ans. $10.00. 
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17. A commigsion merchant sold a lot of cloth for $200, at 
a profit to the owner of 20 per cent. If it had been sold for 
$175, what would have been the percentum of profit or loss, 
the commission in each case being 2 per cent. 1 

Ans. 5 per cent, profit. 

18. A broker purchased for another $3000 of Bank Stock, 
at an advance of 3 per cent., and charged |- per cent, on the 
sum disbursed. What did the broker pay for the stock ? and 
what is his commission ? Ans. $3090, and $23.17*. 

19. A shipment of goods from New York to Mobile, 
amouuting to $5362.36, is insured, at 2| per cent., for such 
a sum, that, in case of a total loss at sea, the Insurance Com- 
pany shall be Ijable for -J of the value of the goods, together 
with the premium of insurance. For what amount was the 
policy taken? Ans, $4109.08'. 

20. A broker in Lexington receives $5000 in Southern 
funds, with instructions to purchase Stock in the Northern 

^ Bank of Kentucky. These funds are at a discount of 2^ per 
cent, while the Bank Stock is at an advance of 10 per cent. ; 
and the broker cJ^trges a commission of |- per cent on the 
stock purchased. What amount of Stock can he purchase ? 

Ans. $4398.82'. 



CHAPTER IX. 

INTEREST. — EQUATION OF PAYMENTS, AC. 

INTEREST. 

(172.) Interest is the price or premium paid for the tcse 
of money ; and is estimated at a certain percentum, anmuiUy, 
on the sum for ^hich it is paid. 

Thus the Interest of $300 for one year, at 6 per cent., is 
$18 ; for 2 years it is $36 ; for 3 years it is $54, and so on. 

The Principal is the sum for which Interest is paid ; the 
Amount is the sum of principal and interest. 

What is the Interest of $100 for one year, at 6 per cent. 1 What is 
the Interest of $200 for 3 years, at 6 per cent. 1 For 4 years 1 

What is the Amount of $100 for one year, at 7 per cent. 1 What is 
the Amount of $300 for 2 years, at 8 per cent. 1 For 3 years '< 

Legal interest, 

(173.) The legal rate of Interest is the rate prescribed 
by the law of the State in which the debt is contracted ; and 
is the rate always understood when none is named. 

On debts in favor of the United States, interest is computed 
at 6 per cent. 

In the individual States, the legal rate is 6 per cent, — ex- 
cepting that it is 5 per cent, in Louisiana — 7 per cent, in 
New York, South Carolina, Michigan, Wisconsin, and Iowa— 
8 per cent, in Georgia, Alabama, Mississippi, Florida, and 
Texas — and 10 per cent, in California. 
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Conventional Interest, 

(174.) Conventional Interest is the rate of interest agreed 
upon between the debtor and credit07\ as sanctioned by Law 
in some States ; and is fieldom allowed to eixceed 1 2 per cent, 
per annuni. 

Usury is any rate of interest above that which the Law 
will sanction ; and, in most States, is prohibited under various 
penalties ; such as a forfeiture of double the usury, and some- 
.times a forfeiture of the debt. 

Simple and Compound Interest. 

(176.) Simple interest is that which is computed on a 
given Principal only ; Compound interest is interest on 
both Principal and the simple interest when the latter re- 
mains unpaid, after it is understood to be due. 

Compound Interest is not sanctioned by Law, on money 
lent, or debts contracted in ordinary commercial transactions. 

The term interest, used alone, always means simple 
interest. 

RULE XLII. 
(176.) To calculate Interest on any given Principal. 

1. Multiply the Principal by the ratio of percentage (159) ; 
the product will be the interest for one year, and may be 
multiplied to find the interest for any number of years. 

2. Interest for months and days may be found^ by taking 
proper parts of one year's interest — in which case it is cus- 
tomary to consider a year as 12 months of 30 days each. 
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• • • 

EXAMPLE . 

To find the Interest of |220.12J for 4y. Im. lOia., at 
6 per cent. 

The ratio of percentage is .06, the interest of |1 for one 
year (159). 

$220,125 
.06 
13.20750, interest for one year ; 
4 



52.83000 

6.603' 

1.100' 

.366 ' 

$60,899' 



for 4 years ; 
for 6m.=zi^y 
for Im. 

for 10da.z=^m, 
for 4y. 7m. lOda, 



The interest for 7m, lOda, is found by means of aliquot 
parts (134). — The several parts of the interest added together 
make the whole interest required. 

By Compound Pkoportion : — 

In calculating Interest for months and days, less than a 
year, strict accuracy would require that the number of days 
in those months be taken, and 365 days allowed to a year. 

Thus, Interest for the months of May and June, which 
together contain 61 days, would be ^^ oi one year's interest. 

The method by the preceding Rule is commonly used, for 
convenience, though, in particular cases, it gives slightly too 
much, or too little, interest, for the time as reckoned from one 
given date to another. 
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EXERCISES. 

1. A borrowed of B $500 for 2 years 5 months and 12 days. 
What did the interest amount to, at 6 per cent. ? 

Am, $73.50. 

2. Borrowed of my neighbor $175.75, at 6 per cent, inter- 
est. What amount will I owe him, if the money be kept 
3y, Urn.? Am. #217.05. 

3. C loaned to D $750.50, for ly. 8m. 2Qda, What did 
the interest amount to at 7 per cent. ? Ans, $90,476'. 

4. Loaned to a friend $436.75, at 5 per cent, interest. 
What sum will discharge the debt at the end of ly. 2m, 
I5da. ? Am. $463,136*. 

5. An account with a merchant of $75.87^ bore interest, 
at 6 per cent., for 2y. 4km. lOda. What amount was then 
due? Am. $86,623'. 

6. A farmer hired a laborer for $125. Having deferred 
the payment for 3y. \m. 25da.i what amount should the far- 
mer now pay, allowing interest at 6 per cent. ? 

Am. $148,645'. 

7. Bought a plantation for $4500, on a credit of 2y. 6m,, 
by paying interest at 8 per cent. What will be the amount 
at the expiration of that time ? Ans, $5400. 

8. A debt of $500.50 has been due, with interest at 7 pei 
cent., for 3y. 8m, 20da, What sum will discharge the debt 1 

Am, $630.90'. 

9. Judgment was issued against the defendant in a suit for 
$325.37^, with interest at 7 per cent, for 2y. 10m. 25da. 
What was the amount of the judgment ? Ans. $391.48'. 

10. An agent sold property to the amount of $345.30, after 
taking out his commission, and having kept the money for 
Sm. 2lda., now pays it, with interest at 8 per cent. What 
is the amount? Ans. $365.32'. 
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11. "What is the interest on $1000 from February 20th, 
1850, to November 15th, 1853, at 5 per cent. ? 

The interval of time between these dates would be found 
by the method explained in Polynomial Subtraction (124) ; 
but in calculations like the present it is customary to consider 
every month as containing 30 days. 



y- 


m. 


d. 


1853 


11 


15 


1850 


2 


20 



3 8 25 

February hemg the 2d, and November the 11th month, 
we denote them by these numbers respectively ; then sub- 
tracting polynomial ly, we find the interval of time to be Zy, 
8m, 26da, 

Ans, $186.80*. 

12. What is the interest on $350.90 from January 10th, 

1850, to June 1st, 1852, at 6 per cent. ? 

Ans. $50,354'. 

13. What is the interest on $425.30 from March 4th, 

1851, to May 19th, 1853, at 7 per cent. ? 

Ans. $65,744*. 

14. What is the interest on $504.12^ from September 12th, 

1850, to February 3d, 1853, at 8 per cent. ? 

Ans. $96,455*. 
* 

15. What is the interest on $634.25 from August 13th, 
1850, to July 10th, 1854, at 10 per cent. ! 

A71S. $247.88*. 

16. What is the interest on $730.37^ from April 10th, 

1852, to October 5th, 1855, at 12 per cent. ? 

Ans. $305.53'. 
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(177.) Concise Method of computing Interest for Months 
and Days — allotjoing 12 months of SO days each 

to a year. 

1. For 6 j>er cent.— Multiply the Principal by half the 
number o^ months, and divide the product by 100 ; or multi- 
ply by \ of the number of days, and divide by 1000. 

2. For any other rate — find the interest for 6 per cent, 
as above, and increase or diminish it proportionably for the 
other rate. 

EXAMPLES. 

1. To find the interest of $50.10 for 8m. at 6 per cent. 

$5o^'<4=|2.0040. 

The interest of $1 for one year is y§^ ; for Bm, it is there&re 

8 nf 6 — 6X8 1 ftf _8. 4 

TIT "' Too—TJxnro — 2" "' TlTiF— rSTT' 

the numerator 4 being ^ the number of months ; and the 
given Principal X y^^y, the interest of%\, gives the interest 
of that principal. 

2. To find the interest of $500.10 for 18 days, at 6 per cent. 

^^'li^F^^ $1-50030. 
The interest of $1 for \y, is y§^ ; for 18c^. it is therefore 

the numerator 3 being ^ of the number of days ; and the 
given Principal X joVo* ^^® intefest of $1, gives the in- 
terest of that principal. 

Having found the Interest at 6 per cent., ^ of that would 
be the interest at 5 per cent. ; J of it would be the interest 
at 7 per cent, ; and so on. 
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When the time i« in months and daySy find the interest for 
each, separately, and add the two results together, for the 
whole interest. 

When \ of the given number of days cannot be exactly 
expressed in integers and decimals^ as ^ of 20 days ; it will 
be best to multiply the Principal by the whole number of 
days, and then divide the product by 6000. 

The remarks respecting the accuracy of the result which 
accompany the Example to Rule XLII., are also applicable 
to the present method. 

17. Find the interest on $230 for llm. 15(fa., at 6 per 
cent. Ans, $13,225. 

18. Find the interest on $1234.75 for 120da., at 6 per 
cent. Ans. $24,695. 

19. Find the interest on $4360. 12J- for 54c?a., at 5 per 
cent. Ans, 32.70'. 

20. Find the interest on $1385.50 for 23da., at 7 per cent. 

Ans. $6,196'. 

21. Find the interest on $2360.25 for 7m., at 8 per cent. 

Ans. $110,145. 

22. Find the interest on $3879.06} for 9da., at 7 per cent. 

Ans. $6,788'. 

23. Find the interest on $9000.87J for 17m., at 7 per cent 

Ans. $892,586*. 

24. Find the interest on $2300.25 for 137^., at 5 per cent. 

Ans. $43,768'. 

25. Find the interest on $8730.62^ for 6m. 23da., at 6 
per cent., and also at 8 per cent 

Ans. $251.73'; $335.64'. 
10 
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Partial Payments on Notes or Bonds, 

(178.) No one method has been universally approved fi>r 
computing the Balance due on Notes, &c., bearing interest, 
on which partial payments have been made.* , 

The following has been adopted by the Supreme Court of 
the United States, and by most of the individual States. 

1. Whenever a payment, or the aggregate of payments 
made, will cancel the interest due, add the interest to the 
Principal, and from the amount subtract the payment, or ag- 
gregate of payments up to that time. 

2. The remainder is to be regarded as a new Principal 
dating from the time of the last payment ; and payments on 
this principal are to be subtracted in the same manner as be- 
fore ; and so on. 

EXAMPLE. 

$4000. Washington, Jan. \st, 1850, 

On demand I promise to pay James Wealthy, Four 
thousand dollars, with interest, for value received. 

John Ready. 

On tluB Note the following payments are endorsed : 

July 1st, 1851, received $300 ; 
April 11th, 1853, received $700. 

What balance is due on the Note on the 20th of August, 
1866? 

The legal rate of Interest at Washington, D. C, is 6 pei 
cent. (173). This is therefore the rate of interest which 
must be allowed on the Note, the debt being supposed to 
have been contracted in Washington ; • and the cedculation 
fi>r the Balance is as follows : 
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Principal, January Ist, 1850, . . . $4000.00 

Interest on it to July 1st, 1851, . . $360 
The payment 6300 will not cancel this interest. 
Interest on the $4000 to April 1 1th, 1853, 786.66 

Amount then due, $4786.66 

Subtract the payments made, $300+700, . 1000.00 

Principal, April nth, 1853, . . . $3786.66 

Interest on it to August 20th, 1855, . . 535.81 

Amount or balance then due, $4322.47 

The intervals of time between the dates will be found as 
in Ex. 11th, page 215. 

Interest for months and days may be computed by the gen- 
eral Rule (176), or, sometimes more concisely, by the other 
method (177). 

$950. Philadelphia^ June 26^^, 1853. 

26. On demand I promise to pay Timothy Friend, Nine 
hundred and fifty dollars, with interest, for value received. . 

Ja/iob Faithful, 
Endorsements. — March 20th, 1854, received $430. 

May 15th, 1854, received $234.75. 

What balance was due, June 1st, 1855? Ans. $353.01'. 

$3000. New Yorky May Ist, ^852. 

27. On demand I promise to pay to John Prosperous, Three 
thousand dollars, with interest, for value received. 

William Needy, 

Endorsements. — November 1st, 1852, received $1000, 

October 10th, 1853, received $93.75. 
December 20th, 1854, received $300.50. 

What balance was due, January Ist, 1855 ? 

. Am. $2029.83'. 
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$500. New Orleans, May \st, 1850. 

28. Twelve months after date I promise to pay to Caleb 
Strong, Five hundred dollars, with interest, for value received. 

James Mindful, 

Endorsements. — May Ist, 1851, received $200. 

June 10th, 1852, received $100.50. 
July r5th, 1853, received $50.75. 

What balance was due, September 20th, 1854 ? 

Ans. $217.16' 

Partial Payments on Accounts, 

(179.) The following method is frequently adopted for com- 
puting the Balance due on an account, bearing interest on 
which partial paymerUs have been made. 

1. Compute the interest on the account from the time it 
became due, and the interest on each payment from the time 
it was made, to the time of settlement, 

2, Subtract the sum of all the payments and their interest 
from the sum of the account and its interest ; the remainder 
will, be the balance due. But 

The «ame result may also be obtained, and frequently with 
greater convenience, as follows : 

1. Multiply the Principal due at first, and liie Temainders 
afler the payments are successively subtracted, each by the 
number of days it was separately at interest. 

2. Divide the sum of the products by 6000. The quotient 
will be the interest, at 6 2>er cent, (from which may be found 
the interest at any other rate), to be added to the last re 
mainder, ibr the balance due. 
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EXAMPLE. 

A merchant's account amounting to $230 was due January 
Ist, 1854 ; on which there wa»paid, March 20th, 1854, $80, 
and June 30th, 1854, $100. What was the balance due, 
October 15th, 1854, allowing interest at 6 percent. ? 

From Jan. 1st to March 20th, is l^da. ; $230 X 78 = 17940 

80 
From March 20th to June 30th, 102^a. ; 150 x 102=15300 

100 
From June 30th to Oct. 15th, 107^. ; 50 X 107= 5350 

The sum of these products is 38590 ; 

6000)38690(6.43 ; 
then $50 + $66.81 = $56. 43 was the required balance. 

Only one of the days of the two given dates must be in- 
cluded in the interval of time for which interest is computed ; 
and it will be most convenient to find such intervals by 
means of the following Table, which shjws 

(180.) The Number of Days between any two Dates, to 

the extent of one Year. 



From any 
day of 


To the corresponding day of the following 


Jan. 
365 


Feb. 
31 


Mar. 
59 


Ap. 

90 


May. 
120 


June 
151 


July 
181 


Aucr 
212 


Sept. 
243 


Oct. 
273 


Nov. 
304 


Dec. 
334 


Jan. 


Feb. 


334 


365 


28 


59 


89 


120 


150 


181 


212 


242 


273 


303 


March, 


306 


337 


365 


31 


61 


92 


122 


153 


184 


214 


245 


275 


April, 


275 


'306 


334 


365 


30 


61 


91 


122 


153 


183 


214 


244 


May, 


245 


276 


304 


335 


366 


31 


61 


92 


123 


153 


184 


214 


June, 


214 


245 


273 


304 


334 


365 


30 


61 


92 


122 


153 


183 


July, 


184 


215 


243 


274 


304 


335 


365 


31 


62 


92 


123 


153 


Aug. 


153 


184 


212 


243 


273 


304 


334 


365 


31 


61 


92 


122 


Sept. 


122 


153 


181 


212 


242 


273 


303 


334 


365 


30 


61 


91 


Oct. 


92 


123 


151 


182 


212 


243 


273 


304 


335 


365 


31 


61 


Nov. 


61 


92 


120 


151 


181 


212 


242 


273 


304 


334 


365 


30 


Dec. 


31 


62 


90 


121 


151 


182 


212 


243 


274 304 


335 


355 
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Each of the numbers in the preceding Table is the number 
of days from any day of the month standing opposite on the 
left, to the corresponding day of the month which stands 
above. 

The use of the table will be seen from the following Ex- 
ample. — To find the number of days from June 20 th to 
March 13 th. . 

Opposite to June and under March, we find 273, which is 
the number of days from June 20th to March 20th ; and 
since March 13th is 7 days short of March 20th, the required 
number of days is 273—7=266. 

In Leap years^ the numbers in the preceding Table will 
be 1 more, after the 28th of February, because, in such years, 
February has 29 days. 

29. An account for $350 was due, January 1st, 1854 ; on 
which $120 was paid, June 10th, and $100, September 
25th, 1 854. What balance was due on the 20th of Decem- 
ber, 1854, allowing interest at 6 per cent. ? 

Ans. $145.29'. 

30. An account for $485 became due, July 1st, 1654, on 
which was paid, October 1st, 1854, $100, December 15th, 
1854, $180, and May 26th, 1855, $90. What balance is 
due, August 1st, 1855, allowing interest at 6 per cent. ? 

Ans. $134.06'. 

31. With the same items as in the preceding question, 
what balance would be due, if the computation were made 
according to the method adopted for partial payments on 
Notes or Bonds ? (178). Ans, $134.37'. 

Why should this last Answer be greater than the pre- 
ceding one ? 
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(181.) Rate percent, t or Time of Interest^ — how found 

1. The Rate per cent, is found by dividing the given In- 
terest by the interest of the given Principal, at 1 per cent.^' 
for the given time. 

2. The Time, in years , months, or days, is found by divid- 
ing the given Interest by the interest of the given Principal, 

at the given rate, for 1 year, month, or day, respectively. ^~1\ ^ 

82. At what rate per cent, would $250 amount to $287.50 
in 2y. %m, ? 

The given interest is $287.50— 250=$37.60 ; 

and the interest of $250, at 1 per cent,, for 2y. 6»i., is $6.25 
(176) ; then the required rate per cent, is $37.50-^6.25. 

Ans» 6 per cent. 

33. In what time will $300 amount to $373.50, at 7 per 
cent, interest ? 

The given interest is $373.50— 300=$73.50 ; 

and the interest of $300, at 7 per cent, for 1 year, is $21 ; 

then the required number of years is 73.50—21. 

Ans, 8.5 years. 

34. At what rate per cent, must $1000 be put at interest, 
to amount to $1120 in 1 year and 6 months ? 

Ans, 8 per cent 

35. In what time will $475.37^ amount to $532.42, if the 
rate of interest be 6 per cent. ? Ans, 2 years. 

36. In what time will $100, or any other principal, double 
itself, if put on interest at 6 per cent. ? Ans, 16|- years. 

37. In what time will $1000, or any other principal, dou- 
ble itself, if the rate of interest be 7 per cent. ? 

Ans, lAi\ yean. 
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Present Worth of a Future. Debt. 

(182.) The Present Worth of a debt not due^ and not 
bearing interest, is that principal which, put at interest, 
would amount to the debt by the time the debt becomes due. 

The present worth subtracted from the futiu:e debt leaves 
the discount, which is the deduction that should be made for 
the present payment of the debt. 

RULE XLIII.* 

• 

(183.) To find the Principal, or Present Worth of a fvr 

ture debt, when the Amount, Time, and Rate 

of interest are given. 

Divide the given Amount by the amount of $1, at the 
given rate of interest, for the given time ; the quotient will be 
the principal required. 

38. A debt of $500 will be due in 3 years, without inter- 
est. What is the present worth of the debt, allowing the 
rate of interest to be 6 per cent. 1 

•The amount of $1, at 6 per cent., for 3y., is $1.18 ; then 

$500 -r- 1.18 gives the present worth, that is, the princijxil 
which would amount to the debt by the time the debt be- 
comes due. Ans. $423.72. 

39. What principal would amount to $650 in 2 years • 
if the rate of interest be 5 per cent. 1 Ans. $590,909. 

40. What is the present worth of $750 due in 2 years 3 
months, 20 days, allowing the rate of interest to be 7 per 
cent? • Ans. $645,827'. 

41. What discount should be allowed for the present pay- 
ment of a debt of $1000, due in 1 year and 6 months, when 
the interest is 8 per cent. ? Ans, $107,143 
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42. Sold property amounting to $3000, on a credit of 12 
months, without interest. What should be discounted for pre- 
sent payment, allowing the rate of interest to be 8 per cent. 1 

Arts, $222,223. 

43. A note for $1200 has \y. 10m. \5da. to run, without 
interest. What sum in hand would be an equivalent for the 
note, supposing the rate of interest to be 6 per cent. 1 

Ans. $1078.65'. 

44. A merchailt buys goods amounting to $4200, on & 
credit of 6 months, but purposes to pay immediately, for the-, 
proper discount. What sum in ready money will discharge 
the debt, interest being at 8 per cent. ? Ans, $4038.46*. 

Proceeds of a Note in Bank, 

(184.) A Note on which money is obtained from a Bank 
has usually from two to four months in which to mature, 
that is, become due ; and it is customary to extend the time 
specified in the Note 3 or 4 days, called days of grace^ before 
payment is required. 

The Bank deducts the interest from iheface of the note^ or 
principal lor which the Note is written — days of grace being 
included in the calculation; this is called discounting the 
Note. The remainder is the sum paid for the Note, and is 
called the avails ox proceeds of the Note. 

For example, suppose that a Note for $500, payable in 60 
days, is discounted in a Bank, at 6 per cent, interest. 

Including 3 days of grace, the time on the Note will be 
63 days. The interest of $500 for 63 days is $5.25, which 
is the Bank discount. This subtracted from $500, leaves 
$494.75, the proceeds of the Note. 

The borrower therefore receives $494.75, and at the expi 
ration of 63 days miist pay the $500. 

10* 
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RULE XLIY. 

(185.) To find the Principal from which the Interest^ or 
Bank Discount^ deducted will leave a Given Sum. 

Divide the given sum by $1 minus the interest of $1 for 
the given time — days of grace included ; the quotient will be 
the principal required. 

In finding the interest of $1, in the application of this Rule, 
the decimal should contain at least four, figures, if it does 
not terminate with two or three. 

Three days of grace are allowed in the United States and 
Great Britain. 

45. What must be the principal of a Note, payable in 60 
days, that, when discounted in Bank, at 6 per cent, interest, 
the proceeds shall be $500 ? 

The interest of $1 for 63 days is $0.0105 (177); $1 — 
$0.0 105 =$0.9895. 

Then $500 -f-. 9895 gives the principal required. 

Am. $505.30'. 

46. What would be the proceeds of a Note for $1000, 
due in 90 days, if discounted in Bank, at 6 per cent, interest? 

Ans. $984.50. 

47. A Note for $300, payable in 4 months, or 120 days, 
was discounted in Bank, at 8 per .cent. Required the sum 
received for it. Ans. $291.80. 

48. A merchant wishes to borrow in Bank $2500, for 90 
days. For what principal must his Note be drawn, rating 
the interest at 6 per cent. ? Ans. $2539.36'. 

49. A person wishes to pay a debt of $375.25 by having a 
Note discounted in Bank, for 60 days. For what sum must 
the Note be made, allowing the rate of interest to be 6 per 
cent. 1 Ans. $379.23.'. 
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EdUATION OF PAYMENTS. 

(186.) The Equation op Payments consists in reducing 
two or more different times at which payments of money are 
to be made, without interest, to one equitable mean time 
for the payment of the whole. 

The different cases which the subject presents will be ex- 
emplified in connection with the appropriate Rules. 

RULE XLV. 

(187 ) To find the proper Credit for the Sum of two or 
more Payments dice at different times, vnthout interest. 

Multiply each payment not due by its own period of credit, 
and divide the sum of the products by the sum of all the pay' 
ments. The quotient will be the time required. 

The multipliers must all be taken in the same order qf 
units, 

EXAMPLE. 

A owes B $600, of which $300 is to be paid, in hand, 
$200 in 6 months, and the remaining $100 in 18 months. If 
the whole were reduced to one payment, in what time ought 
that payment to be made 

$200x6 =1200 
100x18 = 1800 



600)3000 (5 monthi. 

The credit on the sum of the payments should be rach 
that the discount (182) on that sum, would equal the sum 
of the discounts on the separate payments. 

The preceding Rule substitutes interest for discount, and is 
therefore inaccurate, since the discount, being ^% interest on 
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the present worth of a debt, is less than the interest on the 
debt itself. For convenience, the Rule is adopted in business. 
In the preceding Example, 

The interest on $200 for 677^.== the interest on $1 for 1200m., 
interest on $100 for 18m.=the interest on $1 for 1800m. 

The whole interest involved is therefore equal to the inter- 
est on $1 for 12004-1800=3000 months; and the same 
interest would accrue on the $600 in 3000 ~ 600 = 5 months. 
Hence 5 months is the credit to be allowed on the $600. 

EXERCISES. 

1. A is indebted to B $900 ; of which $200 will be due 
in 6 monthd, $300 more in 9 months, and the remainder in 
12 months. What would be the proper time for the pay- 
ment of the whole at once ? Ans, 9J months. 

2. A merchant bought goods amounting to $5000 ; of 
which he was to pay $3000 in hand, and the remainder in 6 
months. It is since agreed that the whole shall be paid at 
one time ; what is the proper credit to be allowed ? 

Atis, 2f months. 

3. A sum of money was to be paid as follows ; viz., \ of it 
in 2 years, ^ of it in 3 years, and the remainder in 4 years 
and 6 months. The debtor proposing to pay the whole at 
one time, what is the proper credit to be allowed ? 

The payments to be multiplied in this case will be repre- 
sented by 1, ^, and J. The divisor to be employed will be 
the sum of these fractions, that is, a unit, 

Ans, 31 years. 

4. A plantation is to be paid for in three equal instalments, 
in 6, 9, and 12 months from the day on which it was sold. If 
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the three payments be converted into one, how long a credit 
should be allowed on it ? 

The three instalments may each be represented by J ; or we 
may find the mean, time for payment from assuming any one 
number, as $1, to represent each instalment, in which case 
the divisor to be employed will be 3. Ans. 9 months. 

5. A engaged to pay to B $200 on the first day of January, 
$300 on the 15th of April, and $400 oh the 20th of August. 
They now agree to make but one payment of the whole, and 
wish to know the mean time for that payment. 

We may compute the mean time of payment from any 
assumed date, as January the 1st, when the $200 be- 
comes due. 

« 

The $300 had a credit of 104 days, and the $400 a credit 
of 231 days, after January the 1st. 

$300x104=31200 
400x231 = 92400 

900)123600 (137Jdays. 

We find that the mean time is 137^ days after the 1st of 
January. 137 is the nearest number of whole days. 

To find the date, we may use the Table already given 
(180). Among the numbers opposite to January, the nearest 
to 137 is 120, which brings the time from January 1st to May 
Ist ; then 137 will make it 17 days later, that is, May 18th. 

Am. The ISthofMay. 

6. A is indebted to B $400, of which $100 will be due on 
the 1st of July, $150 on the 3d of September, and the re- 
mainder on the 16th of December — without interest. On 
what day might the whole be paid, consistently with justice ? 

Ans, The 26th of September. 
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7. On the 5th of September, 1854, a merchant^ bought 
goods amounting to $8000 ; of which $4000 was to be paid 
in 4 months, $2000 in 6 months, and the remainder in 8 
months. It was afterwards arranged that but one payment 
should be made of the whole ; what was the proper day of 
payment 1 

In questions like this, the time is reckoned by the Calendar^ 
without reference to the number of days in the particular 
months. Thus the first payment above, was due on the 5th 
of January. 

Ans. Feb. 17th, 1855. 

RULE XLVI. 

(188.) When Partial Payments are made on a Debt not 
due, and not bearing interest, to find the proper Ex- 
tension of Credit on the Balance of the Debt, 

Multiply each payment by the number of days it is made 
before the Debt is due, and divide the sum of the prodiccts by 
the Balance remaining unpaid ; the quotient will be the 
number of days the credit on the balance should be ex- 
tended. 

8. A house was sold on the first of January, for $1000, to 
be paid in 6 months, without interest. Of this debt $300 
was paid on the 1st of April, and $500 on the 15th of May ; 
on what day is the remaining $200 equitably due ? 

The debt $1000 is due on the 1st of July. The $300 is 
paid 91 days, and the $500 is paid 47 days, before the \st of 
July (180). 

$300x91=27300 
500x47=23500 
200) 50800 (254 day*. 
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The remaining $200 is justly due 254 days after the \st 
of July, By means of the Tahle already referred to, the 
time for the payment of the $200 is found to be the \2th of 
the following March, 

The interest on the $300 for the 91 days, and the $500 
for the 47 days, they are paid before due, is equal to the in- 
terest of $50800 for 1 day^ and is balanced by the interest 
of the $200 for the 254 days this last payment is deferred. 

9. A merchant bought goods to the amount of $700, on a 
credit of 6 months. At the expiration of 3 months he paid 
$300, and one month afterwards $200 more ; what extension 
of credit ought he to have on the balance of the debt ? 

Ans, 6^ months. 

10. The sum of $900 is to be paid in 12 months, without 
interest. If $300 be. paid on this debt at the end of 5 
months, $200 more at the end of 7 months, and 100 more at 
the end of 9 months; how much beyond the 12 months 
might the payment of the balance justly be deferred 1 

Ans, 11^ months. 

11. On the lOth of April, 1854, a person gave his Note for 
$600, at 9 months, without interest. On the 20th of June 
following he paid $200 of the debt, and on the 25th of Au- 
gust following, $300. When will the balance be due, if the 
proper extension loe made on account of these payments ? 

Ans, April 12, 1857. 

12. On the 25th of August, 1855, a merchant bought 
goods to the amount of $5000, on a credit of 6 months. On 
the first of November following he paid $400 of this debt, 
and on the 10th of December $300 more ; when will the 
balance of the debt be equitably due ? 

Ans. Marcli 13, 1856. 
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EdUATION OF ACCOUNTS. 

(189.) The Equation of an Account containing charges 
or debits at diHerent dates, consists in finding the mean date 
at which the wJwle debit may be charged, or the date at 
which it becomes due when time is allowed on its separate 
items. 

Different cases will be presented according as the same or 
difierent periods of credit are allowed on the separate items 
of the account. 



RULE XLVIL 

(190,) To find the mean Date at which an Account may 
be charged — or becomes due^ with tlie same Time on 

its separate Items, 

1. Multiply each debit, after ihefirst, by its time from the 
first datCy and divide the sum of the products by the sum of 
all the debits ; the quotient will be the time after the first 
date for the mean date of the Account. 

2. The time of credit ^ if any, must be reckoned from the 
mean date^ for the date at which the whole debit becomes 
due, 

£ XAMPL £ . 

An account with a merchant consists of the following items . 

January 1, Merchandise . . $30 ; 

March 5, ** . . $25 ; 

April 10, « . . $40 ; 

May 20, *' . . $50. 

When is thin Account due^ with a Credit of 6 mo^tt* on 
'^ach item ? 
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$30 

$25 X 63=1675 
$40 X 99 =3960 
$50 xl39 =6950 



145 ) 12485 (86 days. 

From Jan. 1st to March 5th is 63 days, by which we mul- 
tiply the $25 ; from Jan. 1st to April lOth is 99 days, by 
which we multiply the $40, &c. 

"We find the meun date of the Account to be 86 days after 
Jan, 1st, which is the 28th of March (180). 

The whole Account for $145 may therefore be regarded as 
transacted on the 28th of March ; and, allowing 6 months 
Credit, it becomes due on the 28th of September. If paid 
before this latter date, the Account would be fairly entitled to 
discount ; if not paid till afterwards, it would be chargeable 
"with interest. 

This method of equating an Account depends on the same 
principles as Rule XLV. 

13. Find the mean date of the following Account, that is, 
the date at which the whole Account might be charged : 

, June 10th, Merchandise . . $20 ; 
Aug. 5th, " . . $35 ; 

Oct. 25th, " . . $50. 

Ans. September 2d. 

14. The following Account is entitled to 3 months credit ; 
from what date would the whole Account be chargeable 
with interest ? 

May Ist, Merchandise . . $60 ; 
July 4th, " . . $75 ; 

Sept. 15th, " . . $100 ; 

Ans, October 19th. 
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15. The following Account was made on 4 months credit ; 
from what date would the whole Account be chargeable with 
interest 1 

Jan. 20, Merchandise . . $50 ; 
March Ist, " . . $75 ; 

April 10th, " . . $100 ; 

June 30, " . . $120. 

Ans. August 18th. 

RULE XLVIII. 

(191.) To find the mean Date at which an Account he* 
comes due, with different Periods of Credit on its 

separate Items, 

1. Find the date at which each debit falls due. 

2. Multiply each debit, after the one which is first due, by 
the period of its falling due after the first is due ; and divide 
the sum of the products by the sum of all the debits. 

3. The quotient will be the period of the Account's falling 
due after the first debit is due, 

EXAMPLE. 

A merchant has the following Account against one of his 
customers : 

Jan. 1, Merchandise . . $50, on 6 months credit ; 
Feb. 10, ** . . $60, on 4 months credit ; 

Mar. 20, " . . $70, on 8 months credit. 

On what day may the whole Account be considered as dice ? 

The $50 is due July 1 ;' 
$60 is due June 10 ; 
$70 is due Nov. 20, 
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The $60 is first due; the $50 is due 21 days afterwards, 
and the $70, 163 days afterwards (180). The operation 
therefore is 

$60 

50 X 21= 1050 

70x163 = 11410 
180) 12460(69 days. 

We iind that the Account is due 69 days after the 10th of 
June, which is Aug, 18th. If not then paid, it would be 
entitled to interest from that date. 

16. Find on what day the following Account is due : 

April 5, Merchandise . . $20, at 3 months ; 

June 15, " . . $40, at 4 months ; 

Aug. 25, " . . $60, at 2 months. 

Ans, October 3d. 

17. Find on what day the following Account is due : 

May 20, Merchandise, $25, at 4 months ; 

July 10, " $100, at 3 months ; 

Sept. 5, " $120, at 2 months. 

Ans. October 21st. 

18. Find on what day the following account is due : 

January 1st, Merchandise, $ 50, at 3 months ; 

March 20th, " $ 75, at 4 months ; 

June 30th, " $ 84, at 4 months ; 

August 15th, " $120, at 5 months. 

Ans. October 3d. 
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Eqitation of Accounts Current, 

(192.) An Account Current is a statement of mercantile 
transactions in which a person is Debtor for merchandise sold, 
or money paid, to him, and Creditor for merchandise pur- 
chased, or money received, from him. 

The Equation of such an Account consists in finding the 
date at which the Balance of the Account becomes dtce, or 
subject to interest, 

RULE XLIX. 

(193.) To find the Date at which the Balance of an Ac- 
count Current becomes due, or subject to Interest, 

1. Find the mean date at which the Debtor side, and also 
the Creditor side, of the Account becomes subject to inter- 
est (190 or 191). 

2. Multiply the smaller side of the Account by the time 
between the two dates thus found, and divide the product by 
the balanc^t or difierence between the Dr. and Cr. sides of 
the Account. 

3. The quotient will be the time the Balance falls due 
before the earlier date^ when the Balance is on the side of 
that date ; but after the later date when the Balance is on 
the side of that date. 

EXAMPLES. 

I. A has an Account with B, in which the debtor and 
creditor sides, when equated separately (190 or 191), aro 
found to be as follows : 



1855. Dr. 

June 1, . . $700 



1855. Cr. 

June 16, . . ^500. 



When does the Balance, $200, become du^^ or subject 
to interest ? 
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$500, the smaller side of the Account ; 
15 days between the mean dates. 



200)7500 (37 days. 

The Balance, $200, is on the side of the earlier date, June 
1 ; then the $200 becomes subject to interest 37 days be/are 
June 1, which is April 25th. 

The reason of this method may be shown as follows : The 
operation shows that the interest of $200 for 37 days is equal 
to the interest of $500 for 15 days ; hence the interest of 
$700 for 37 days is equal to the interest of $500 for 37 + 15, 
52 days. If therefore the Account had been settled on the 
25th of April, the debtor and creditor sides would have been 
subject to the same discount^ which, in the Equation of 
Accounts, is considered equal to interest ; and the Balance, 
$200, would then have been due in cash, 

II. Suppose the Balance to be on the side of the later 
date; thus 



1855. Dr. 

June 1, . . $500 



1855. Cr. 

June 16, . . $700 



The interest of $500 for 37 + 15 dap being equal to the 
interest of $700 for 37 days, as before ; if the Account be 
settled 37 days after June 16, that is, July 23d, its two sides 
will then be subject to the same interest, and the Balance 
$200 Will be due in cash. 

In this second example, the balance, $200, is thus found 
to be due on the 23d of July, If paid before this date, it 
would be entitled .to a discount (182) ; if not paid till after- 
wards, it WAuld be chargeable with interest. 
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19. The Debtor and Creditor sides of an Account, after 
having been equated separately, (190 or 191), are found to 
be as follows : 



1855. Dr. 
May 1, . . $300 



1855. Or. 
June 20, . . $250 



When does the Balance, $50, become due, or subject to 
interest ? 

Ans, August 24th, 1854. 

20. What sum would pay the Balance of the account in 
the preceding Example, on the 1st of November, 1855, al- 
lowing interest at 6 per cent. 1 

The sum to be paid is what the $50 will amount to from 
August 24th to November 1st 

Ans. $53.56*. 

21. The Debtor and Creditor sides of an Account, after 
having been equated separately, (190 or 191), are found to 
be as follows : 



1855. Dr. 

Aug. 20, . . 8500 



1855. Cr. 

Nov. 10, . . $800 



When does the Balance, $300, become due, or subject to 
interest ? 

Ans. March 27th, 1856. 

22. What sum would pay the Balance of the account in 
the preceding Example, on the 1st of January, 1855, if the 
rate of interest be 6 per cent. ? 

The sum that should be paid is the present worth (182) of 
the $300 from January 1st to March 27th. 

Ans. $295.82*. 
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MISCELLANEOUS EXERCISES 

• ON INTEREST, THE EQUATION OV PAYMENTS, «feC. 

1. Bought a plantation for $6000, of which one fourth is 
to be paid in hand, and the remainder in 2y. 6m. j with inter- 
est at 8 per cent. What will be the Amount of the remain- 
der, at the expiration of the credit? Ans, $5400. 

2. A person buys a house for $3600, to be paid in three 
equal instalments, in one, two, and three years, with interest 
at 6 per cent. What will be the entire Amount to be paid ? 

Ans. $4032. 

3. A speculator borrowed $5000, which he immediately 
invested in land. Six months afterwards he sold the land 
for $7500, on a credit of 12 months, with interest. Money 
being at 6 per cent., what is the speculator's profit at the end 
of the 12 months, at which time he pays the S5000. 

Ans. $2500. 



4. $2485.75 New Orleans, June 3d, 1 852. 

On or before the 1st of January next, I promise to pay 
to Enos Goodfellow, Two thousand four hundred and eighty- 
five dollars and seventy-five cents, for value received. 

Timothy Trustworthy, 

Endorsements. — March 4th, 1853, received $100. 

May 20th, 1853, received $340.50. 

What balance was due on the 25th of December, 1854 ? 

A71S. $2337.87'. 

5. A planter consigned to a commission merchant 45000/3. 
of cotton, which the latter sold at 9^ cents per lb., and 
charged J per cent. The proceeds due the planter were re- 
tained for ly, IQm. ; what amount was then due him, allow- 
ing intertst at 7 per cent. 1 Ans. $4799.50' 
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6. A fanner bought of a merchant goods amounting to 
$175.12^, on a credit of 12 months ; but paid the debt in 2 
months and 10 days. What sum should have been discounted 
from the debt, allowing the rate of interest to be 8 per cent. ? 

Ans. $10.59'. 

7. A loaned B $320 for 2y. 9m, 25da.y at the end of which 
time the Amount was found to be $383,165*. At what rate 
per cent, was the interest computed ? Ans. 7 per cent. 



8. $2o00.18|. Philadelphia, June lat, 1851. 

On the 1st day of January, 1852, I promise to pay to 
"William Kind, the sum of Two thousand five hundred dollars, 
18|- cents, with interest; for value received. 

Simon Thankful, 
Endorsements. — January 1st, 1852, received $1000. 

October 10th, 1852, received $35.25. 
August 16th, 1853, received $200. 

The balance of the Note was not paid until the 1st of 
January, 1854 ; what amount was then due? 

Ans, $1541.15'. 

9. A debt of $375.37^, in the District of Columbia, re- 
mained unpaid until it had legally amounted to $500. How 
long was it on interest ? Ans. 5.533' years. 

10. A gentleman in New York proposes to loan a sum of 
money which, at lawful interest, shall amount to $5000 in 2 
years and 6 months. What must be the amount of the loan 1 

Ans. $4255.319' 

11. An account of $200.50 was due, January 1st, 18''^4. 
On this debt there was paid, March lOth, $80, and June 
20th, $75.25 ; what balance was due on the 1st of October, 
1854, with interest at 6 p, c. ? (179). Ans, $50.34'. 

12. A merchant bought a stock of goods amounting to 
$7361.25 on a credit of 6 months, but paid the debt in Zm, 
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2\da. from the time of purchase. What discomit should 
have been allowed him, interest being at 6 per cent. ? 

Am. $83,919*. 

13. A debt of $3000.75 will be due in 2y. 7m. ISda. 
without interest. What sum in hand would be an equivalent 
fi>r the debt, allowing the rate of interest to be 7 per cent. ? 

Am. $2533.77*. 

14. An account for $300 was due July 1st, 1854. On 
this debt there was paid, August 20th, $60, October 15th, 
$70, and. December 1st, $80. What balance was due on the 
Ist of January, 1855,— according to each of the two methods 
which have been given for applying partial payments^ with 
interest at 6 per eenf? Ans, $96.48 and $96.53. 

15. A merchant bought ^"^cwU 3gr. of sugar, at $5.25 per 
ctri., which he immediately sold at $7 per cwU, on a credit oi' 
90 days, and then had the purchaser's Note for the amount 
discounted in Bank, at 6 per cent. What profit did the mer- 
chant make? Ans, $71.81*. 

16. Wishing to raise the sum of $3760.50, 1 design, for 
this purpose, to put a Note in Bank, for 120 days. For what 
principal must the Note be drawn, interest being at 8 per 
cent?. Ans. $3866.04*. 

17. A owes B 5000 ; of which $1200 is to be paid in 9 
months, $3000 in 1 year and 3 months, and the remainder 
in 2 years. In what time might the whole debt be paid« 
without injustice to either ? Ans. 15 months. 

18. A person owes a debt of $1500, towards the payment 
of which he is able to raise but $900. He ofiers this sum, 
to be applied in part to a payment on the debt, and in part* 
to paying the interest, at 8 per cent.,. in advance, on his Note, 
at 12 months, for the remainder. His creditor agreeing, for 
what principal must the Note be drawn f Ans. $662.17*. 

11 
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19. A lice plantation was to be paid for as follows : ^ of 
the purchase money in hand, ^ of it in 12 months, and tho 

* remainder in 1 year and 9 months. The parties have since 
agreed that the whole shall be paid at one time ; when 
should the payment be made ? Ans, In 12|- months. 

20. A person owes a Note of $800 in Bank, and has $500, 
with which he proposes to pay a part of the Note, and the 
discomit, at 6 per cent., on a Note, at 120 days, to be given 
for the remainder. How much is he able to pay on the 
Note I and what will be the discount on the remainder ? 

Ans. $493.73*, and $6.27*. 

21. On the 5th of September, 1854, a merchant bought 
goods to the amount of $5000, on a credit of 6 months. On 

*the 20th of November, he paid $2000 on this debt, and on 
the 1st of Dece^iber $1500 ; to what date might the pay- 
ment of the balance be equitably deferred 1 

Ans, October 25th. 

22. A merchant has a customer charged with $48.50 on 
the 1st of January, $80.25 on the 10th of March, and $100 

*on the 20th of May, and 6 months credit is allowed on the 
account. What amout is due on the 1st of December, if in- 
terest be charged at 7 per cent, afler the account is due ? 
(190). Ans, $231.59'. 

23. A held a Note against B for $473.50, due the 3d of 
April ; and B. held one against A for $500. 62 J, due the lOth 
of June — no interest accruing in either case, until the Note 
is due. Settlement was had on the 5th of May ; what was 
then the balance between the two, allowing the rate of inter- 
est to be 6 per cent. ! Ans, A owed B $21.61'. 

24. A merchant bought goods, on the 1st of August, to 
«the amount of $1200, on 3 months credit, on the 10th of 

September to the amount of $2500, on 4 mouths' credit, and 
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on the 20th of October to the amount of $2923, on 6 months' 
credit. What is the amount of the account on the 1st of 
January, allowing the rate of interest to be 6 per cent. 1 
(191). Ans. $6583.49*. 

25. "What would $200 amount to in 3 years,"^t 6 per cent. 
compound interest ^ if the interest be payable annually? 
(175). Ans. $238,203*.^ 

26. What would $1000 amount to in 2 years, at 8 per 
cent., compound interest, if the interest were payable semi' 
anmtally ? Ans, $1169.858*. 

27. The Debtor side of an Account Current amounts to 
$325.50, and is due on the 1st of May ; the Creditor side 
amounts to $200, and is due on the 20th of of June. What 
balance is due on the account on the 1st of August, if inter- 
est be at 5 per cent. ? Ans, $128.48*. 

28. A speculator buys 320 mules at an average of $62j- 
each, and to pay for them has a Note discounted in Bank, for 
1 20 days, at 6 per cent. In 30 days he sells his mules at an 
average of $87^, and puts the proceeds at interest, at 10 per 
cent, until his Note is due in Bank ; what does he gain by 
these transactions ? Ans. $8304.75*. 

29. The Debtor side of an Account Current amounts to 
$50p, and .is due on the 10th of August ; the Creditor side 
amounts to $700.50, and is due on the 1st of November. 
What balance is due on the account on the 20th of Septem- 
ber, if interest be at 8 jper cent. ? Ans. $190.22*. 

30. A merchant took a farmer's Note for $325.50, due, 
without interest, on the 1st of June, 1852 ; and some time 
afterwards the farmer got possession of a Note on the mer- 

*chant for $500, due, without interest, on the 20th of January, 
1854. Settlement was had on the 15th of August, 1853 ; 
how stood the matter of debt between them, interest being 
at 7 per cent. ? Ans. $132,468* due the farmer. 



CHAPTER X. 

POWERS AND BOOTS OF NUMBERS. — INVOLUTION AND EVOLUTIOir. 

POWERS AND ROOTS- 

(194.) The FIRST power of a number is the number itself, 
thus the first power of 5 is 5. 

The second power ^ or sqitare^ of a number, is the product 
of the number multiplied into itsdf ; thus the second power 
or square of 5 is 5 X d> that is, 25. 

The third power, or cube, of a number, is the product of 
the number multiplied into its second power or square ; thus 
the third power, or cube, of 5 is 5 x5 x5, that is 125. 

What M meant by the fofwrtk ppwer of a number 1 What is meant by 
the Jifth power of a number 1 The nxth power of a number 1 

What U the square of 21 What is the cube of 31 What is the 
square of 4 1 What is the cube of 6 1 What is the fourth power of 3 1 

(195.) The second root, or square root, of a number, is that 
number whose sqitare is equal to the given number ; thus the 
square root of 9 is 3. 

The third root, or cube root, of a number is that number 
whose cube is equal to the given number ; thus the cube root 
of 8 is 2. 

What is meant by the fourth root of a number 1 What is meant by 
the fifth root of a number 1 What is meant by the sixin root of a 
number 1 

What is the square root of 16 ! What is the cube root of 27 1 What 
is the square root of 36 1 What is the cube root of lOOO t 

Any power or root whatever of unity is unity, since any 
number of Ts multiplied tqgether produce 1. ^ 

Thus IX 1=1; 1x1x1 = 1; 1x1x1x1=1; and soon. 
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F<yliotT^ and Roots of Fractions, ^c. 

(196.) A power y or a root, of a Fractioa is obtained by 
finding the power, or the root, of its numeraXor and denomi* 
natoTy separately. 

Thus the square of |- is | X f , that is, ^ ; and the square 
root of ^ is therefore |-. 

What is the square of ^ 1 What is the cuhe \ \ What is the square 
of f 1 What is the cube f 1 What is the cube of { ! 

What is the square root of-f^\ What is the cube root of ^ 1 What 
is the square root of -f^ 1 What is the cube root of ^f ^ 1 

(197.) A power, or a root, of a Mixed Number may be 
obtained by finding the power, or the root, of its equivalent 
improper fraction. 

Thus the square root of 5^ is eqnal to the square root of 
•^, which is |-, equal to 2^. 

What is the square root of 2^1 What is the cube root of 3| 1 
MThat is the square root of 1 1^ t What is the cube root of 2^1 

Perfect arid Imperfect Powers. 

(198.) A perfect power, of any order, is a number which 
has an exact root of the corresponding order, — otherwise, the 
number is caUed an imperfect power, 

A square number is any number, integral or fractional, 
which has an exact square root ; and a cu^e number is one 
which has an exact cube root. 

Name all the Mquare numbers, in succession, from unity to the square 
of 12. Name several tube nambers, beginning with unity. Name three 
fractions which are perfect Bquaret. Name three which are perfect 
cube9. 

An imperfect power is also called a Surd ; and its root is 
called an irrational number, because its ratio to unity can- 
not be exactly determined. 
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Exponents of Powers and Roots. 

(199.) An exponent is an integer annexed to a number to 
denote a potoeTt or a fraction annexed to denote a root of that 
number. 

Thus 52 denotes the second power, or square, of 5 ; and 5' 
denotes the third power, or cube, of 5. 

So 5t denotes the square root of 5 ; and S^ the cube root 
of 5. 

In these expressions, 2, 3, ^, and \ are exponents. 

A root is also sometimes denoted by the radical sign, ^^ 
with a number over it, called an index ; thus ^^ denotes the 
square root, and J/ 9 the cube root, of 9. 

INVOLUTION. 

(200.) Involution consists in raising a given number to 
any required power. This may always be effected by multi- 
plying the number into itself until it becomes a f9.ctor as 
many times as there are units in the exponent of the power. 

Thus 92=9x9 = 81 ; and 93=9x9x9 = 729, (194). 

A higher power of a given number may also be obtained 
by multiplying together two 01; more lower powers (of the 
same number), the sum of whose exponents is equal to the 
exponent of the required power. 

Thus 9^x92 = 9x9x9x9, the fourth power of 9 ; and 
92 X 93 will produce the fifth power of 9. 

The preceding statements will afford sufficient direction in 
any required case of Involution, without formal Rules. 
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EVOLUTION. 

(201.) Evolution consists in extracting any required root 
of a given number, regarded as the corresponding power of 
the root to be found. 

The only roots for which arithmetical Kules are usually 
given are the square root and cube root. The general method 
of extractihg roots belongs to a more advanced stage of a 
mathematical course. 

Extrflcticm of the Square Root. 

(202.) Extracting the square root consists in finding a 
number whose square is equal to a given number. The 
Ilule for doing this depends on the following principles : 

1. If a Number be separated into periods of two figures 
each, from right to left, — these periods will correspond, re- 
spectively, to the units t tens, hundreds, ice, in the square 
root of the number. 

For since the square of 10 is 100, the square of the tens 
figure in the root leaves two vacant places in the right of the 
given number ; these two plaoes must therefore correspond to 
the units in the root. 

And since the square of 100 is 10000, the square of the 
hundreds in the root leaves four vacant places in the right 
of the given number ; and the first two corresponding to the 
units, as shown above, the next two must correspond to the 
tens in the root ; and so on. 

2. If a Number be divided into any two parts, the square 
of the number will be equal to i}a.e square of the first part+ 
tudce the first x the second + the square of the second 
part. 
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Thus the square of 16 is equal to the square of (10+6). 

10+6 
10+6 



60+36 

100+60 

100+120-t-36* 

In squaring 10+6, we first multiply it by 6, and obtain 
60+36; we then multiply it by 10, and obtain 100+60. 
By adding the two products together we obtain the entire 
square 

100 + 120+36. 

This square is composed of 10'r=100, twice 10x63el20» 
and 6^3=36. 

RULE L. 

(203.) To extract the Square Root of a given Nu/^nber. 

1. Separate the number into periods of two figures each, 
from right to left : — ^the left hand pmod will sometimes have 
but one figure. 

2. Take the greatest integral square root of the left hand 
period, for the first figure of the root required ; subtract the 
square of this figure firom said period, and to the remainder 
afiix the next period, for a dividend. 

3. Divide the dividend, exclusive of its right hand figure, 
by tvnce the root already found ; and annex the quotient 
figure to both the root and the divisor. 

4. Multiply the divisor thus increased, by the quotient 
figure ; subtract the product firom the dividend ; to th<9 re* 
mainder affix the next period ; divide by twice the root now 
found ; and so on, till the operation is completed. 
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EXAMPLES. 

1. To extract the Square Boot of 1369. 

13*69(37 
9 



67)469 
469 

The greatest integral square root of the left hand period, 
13, is 3, which is the first figure of the required root. The 
square of 3 subtracted from 13 leaves the remainder 4 ; and 
the next period affixed to this makes the dividend 469. 

Excluding the right hand figure, 9, we divide 46 by 6, 
which is ttoice the root 3, and annex the quotient figure 7 to 
both the root and the divisor. Multiplying the divisor 67 by 
the 7, completes the operation. 

The first figure 3 in the root is 3 tens (202. ... 1), and 
its square is 900, which leaves the remainder 469. 

The given number 1369 is equal to the square of the 3 
tens + twice 3 tens x the units in the root + the square of 
those units (202 .... 2) ; and since the square of 3 tens has 
been subtracted, the remainder 

469 = tunce 3 tens X the units + the square of the units. 

The composition of this remainder shows how the divisor 
must he formed, so that, divided into the remainder, it will 
give the units of the root ; namely, by doubling the root, 3 
tens, already found. 

The same reasoning will apply to a number containing 

three or more periods^ by always regarding ihe figures found 

in the root as the ^r^^^r^ of the root, and those to be found 

as it6 second part 

11* 
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2, To extract the Square root of 368449. 

36*84'49(607 
36 



120) 8449 
8449 

The square root of the left hand period, 36, is 6, the square 
of which subtracted leaves no remainder in that period. 

We take the next period, ^4, to find the next figure in the 
root. Doubling the root 6, for a divisor, and excluding the 4, 
we say 1 2 in 8, time. 

Including the next period, 49, and doubling the root, 60, 
now found, for a divisor, we say 120 in 844, 7 times, and an- 
nex the 7 to the root and the divisor — which produces the 
same result as merely annexing to the root 6 and divisor 
12, and dividing 120 in 844, kc. 

Square Root of Decimals. 

(204.) In extracting the Square Root of a Decimal Frac- 
tion, the periods must be taken from the decimal point 
towards the right ; and a must be annexed, if necessary, 
to complete the last period. 

The last period must be complete^ because, by the princi- 
ples of decimal multiplication, the square of a Decimal Frac- 
tion must contain turice as many decimal figures as are in 
the root 

The number of decimal figures to be made in the root, is 
therefore the same as the number of decimal periods, 

IVJien an exact root cannot he founds decimal periods of 
00 each may be annexed, and the root continued in decimals 
to any required exactness. 
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EXEEOISEB. 

1. Find the square root of 784, and of 11236. 

Ans. 28, and 106. 

2. Find the square root of 2025, and of 38809. 

Ans, 45, and 197. 

3. Find the square root of 7396, and of 75076. 

Ans, 86, and 274. 

4. Find the square root of 22801, and of 473344. 

Ans, 151, and 688. 

5. Find the square root of 36100, and of 904401. 

Ans. 190, and 951. 

6. Find the square root of 346j|-. 

3'46. 12*50. 

First reduce |- to the equivalent decimal ,125. Point ofi 
the integral part of the numher into periods of two figures 
from the decimal point towards the left, and the decimal into 
periods towards the right ; also annex a to complete the 
last period (204). 

Ans. 18.604*. 

7. Find the square root of .582169. Ans. .763. 

8. Find the square root of .3478312. Ans. .5897*. 

9. Find the square root of ^0.073474. Ans, .0857'. 

10. Find the square root of 737.8742. Ans. 27. 16*. 

11. Find the square root of 43.73731. Ans. 6.613'. 

12. Find the square root of 90374376. Ans, 9506.543'. 

13. Find the square root ^ 23473783. AaiU. 4844.975'. 
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Application of Square Root 

(205.) The square root of aby number of tiqaldli indhes 
or isqnare feet, &e., is evidently the number of linear incJies 
or feet, &c., in each of the four sides of the square which eon- 
tains that number of square inches, or square feet, &c. 

Thus the square toot of 144 is 12, tiie number of linear 
inches in each side of a square foot ; the square root of 9 ia 
3, the number of linear feet in each aide of a square yard, 
he. (110). 

14. How long must the side of a square field be which 
shall contain just 10 acres of ground ? Ans. 40 poles. 

15. How long must the side of a square l<»t be ti^hiieh l^all 
contain just one acre of ground 1 Ans, 12.649' poles. 

16. A merchant bought a bale of cloth containing just as 
many pieces as there were yards in each piece. The number 
of yards was 1089 ; what was the number of pieces t 

Ans, 33 pieces. 

17. What must be the sides of two squares, one of which 
shall contain 2 square miles, and the other 3 square miles of 
land? Ans. 452.548*;}., and 554.256'. 

18. A company of men on a journey expended $6084 ; 
each man expending, as many dollars aa there were men in 
the company. What was the number of men ? 

Ans. 78 men. 

19. A regiment consisting of 5476 men is to be formed into 
a solid square. What will be the number of mien in each 
side of the square I Ans. 74 men. 

20. What would be the expense of enclosing 15 acres 2 
roods 18 perches of ground, in the form of a square, at the 
rate of $2.12) per rod for the fencing ? Ans. $424.82'. 
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EXTRACTION OF THE CUBE ROOT. 

(206.) Extracting the cube root consists in finding a num- 
ber whosis ctibe is eqtcal to a given nuvniber. The Rule for 
tkis depends <ki the following principles : 

1. If a Number be separated into periods of three figure$ 
■ieizcht from right to left, — these periods will correspond, re- 
spectively, to the unitSi tens, Tiundreds, &c., in the cube 
Yoot of the ntimbet 

For since the cube of 10 is 1000» the cube of the tens 
figure in the rdot leaves three vacant places in the rigbt of 
the given numbed ; these three places mu^t therefore corres- 
^nd to the iimits in the root. 

And since the cube of 100 is lOOOUOO, the cube of the 
himdreds in the voot leaves six vacant places in the right of 
the number ; and the first three eorresponding to the units^ 
^fts shown above, the next tiiree must eorrespond to the tens 
in the root ; and so on. 

2. If a Number be divided into any two parts, the cuhe of 
iljb nutiiber will be equal to the cube of the first part + 3 
times the square of the first X the second + three times 
the first X the square qfthe second + the cube of the second 
part.. 

Thus the Cttbe of 16 is equal to the cube of (10+6). 

100+120+36 (202 2) 

10+6 

600+720+216 
3000 + 1200+360 

1000+1800 + 1080 + 216 

This cube is composed of 103=1000, 3 times 10*x6=s 
1800, 3 times 10x6^=1080, and 63=216. 
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RULE LI. 

(207.) To extract the Cube Root of a given Number. 

1. Separate the number into periods of three figures each, 
from right to lefl — ^the lefl hand period will Eometimes have 
but one or two figures. 

2. Take the greatest integral cube root of the lell hand 
period, for the first figure of the root required ; subtract the 
cube of this figure from said period, and to the remainder 
affix the next period, for a dividend. 

2. Take 3 times the square of the root already found, for 
an mcomplete divisor ; divide it into the dividend, exclusive 
of its two right hand figures, and annex the quotient to the 
root, 

4. Complete the divisor, by annexing to itOO, and adding 
the product which arises from annexing the last figure in the 
root to 3 times the other part of the root, and multiplying 
the result by the last figure. 

5. Multiply the completed divisor by the last figure in the 
root ; subtract the product from the dividend ; and to the 
remainder affix the next period, for a new dividend. 

6. Find the next incomplete divisor by adding to the last 
complete divisor the product which completed it, and the 
square of the last figure in the root ; divide, and complete 
the divisor, as before ; and so on. 

In applying this Rule it will be convenient to have the 
following 

Talkie of Roots and Ctibes. 

Roots, 1, . . 2, . . 3, . . 4, . . 5, . . 6, . . 7, . . 8, . . 9. 
Cubes, 1, . . 8, . 27, . 64, 125, 216, 343. 612, 729. 
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EXAMPLE. 

To extract the Cube Root of 95443993. 



25& 



48 
4800 + 625=5425 



95*443*993(457 
64 



31443 
27125 



5425+625+ 25=6075 
607500+9499= 616999 



4318993 
4318993 



The greatest integral cube root of the lefl hand period, 95, 
Is 4, the cube of which subtracted leaves the remainder 31 ; 
and the next' period affixed to this gives the 

dividend 31443* 

• 

Three times the sqttare of 4, the root already found, is 48, 
which we divide into 314. The quotient would appear to be 
6 ; but the divisor being as yet too small, we take 5 for the 
quotient. 

To complete the divisor , we annex 00 to it, and add 625 ; 
the 625 being obtained by annexing the 5 in the root to 3 
times the 4, and multiplying the result, 1 25, by 5. 

Multiplying the completed divisor, 5425, by 5, subtracting, 
and affixing the next period to the remainder, we find the 

dividend 4318993. 

To find the next incomplete divisor, 6075, we add to the 
last complete divisor the product, 625, which completed it, 
and the square, 25, of the 5 in the root. Dividing 6075 into 
43189, the quotient is 7. 

To complete this divisor, we annex 00 to it, and add 9499, 
which is obtained by annexing the 7 to 3 times the 45, and 
multiplying the result, 1357, by 7. The divisor now found, 
multiplied by 7, produces the last dividend, and thus the ope* 
ration is completed. 
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The preceding Rule ibr eztraoting the cuhe root depends 
on the principles which have already been stated (206) : the 
application of these principles to the demonstration of the 
Bule is shown in the author's Algebra. 

Ctibe Root of Decimals. 

(208.) In extracting the Cube Boot of a Decimal Fraction, 
the periods must be taken from the decimal point towards 
the right; and a or 00 must be annexed, if necessary, to 
complete the last period. 

Th^e last period must be compute^ because, by the princi- 
ples of decimal multiplication, the cube of a Decimal Frac- 
tion must contain 3 t%ies as many decimal figures as are in 
the root. 

The number of decimal figures to be made in the root, is 
therefore the same as the number of decinud periods. 

When an exact root cannot be found, decimal periods of 
000 each may be annexed, and the root continued in ded* 
mcUs to any required exactness. 

E X E n c IS B 8« 

1. Find the cube root of 103823. Ans. 47. 

2. Find the cube root of 262144. Ans. 64. 

3. Find the cube root of 2406104. Ans, 134. 

4. Find the cube root of 22906304. Afis, 284. . 
6. Find the cube root of 207%875. Ans. 275. 

6. Find the cube root of 28372625. An^. 305. 

7. Find the cube root of 131872229. Ans. 509. 

8. Find the cube root of 9873|. 

9'873'.250 

First reduce ^ to the equivalent decimal .25. Point off 
the integral periods from the decimal point towards the left, 
and the decimal periods towards (he right; also annex a 
to complete the last period (208). Ans. 2^1 A '^'^\ 
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9. Find the cube root of .389017. Ans. .73. 

10. Find the cube root of 734.673. Ans. 9.023'. 

11. Find the cube root of 7386. Ans. 19.474' 

12. Find the cube root of 479.2735. Ans. 7.826. 

13. Find the cube root of .202262003. Ans. 587. 

Application of Cube Root. 

(209.) The cube root of any number <^ cubic inches, or 
cubic feet, &c., i$ evidently the number of linear incheSy or 
feet, kc., in each edge of the cube which contains that 
number of cubic inches, or cubic feet, Sec. 

Thus the cube root of 1728 is 12, the number of linear inches 
in each edge of a cubic foot ; the cube root of 27 is 3, the 
number of linear feet in each edge of a cubic yard, (111). 

14. What niust be the length of each edge of a cubical 
block of marble which shall contain 1000 cubic feet ? 

Ans. 10 feet. 

15. What must be the length, breadth, or depth of a cubi- 
cal box, that its capacity may be 2000 cubic feet 1 

Ans. 12.598' feet. 

16. What must be the depth of a cubical cistern, that its 
capacity may be 5000 gallons of water? (106). 

Ans, 9.344' feet 

17. What must be the dimensions of a cubical granary which 
rfiall contain 3000 bushels of wheat f Ans. 15.513 feet 
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MISCELLANEOUS EXERCISES 

ON THE APPLICATION OP SQUARE ROOT AND CUBE ROOT. 

1. A city whose corporate area is in the form of a circle, 
contains 3.1416 square miles, and is 6.2832 miles in circum- 
ference. Had the same amount of area been incorporated in 
the form of a sqicare, what would have been the compass of 
the city ? Ans. 7.088' miles. 

2. What must be the dimensions of a field to contain 10 
acres of ground, and have its length equal to twice its 
breadth ? 

One half of the given area is the area of a square whose 
side is equal to the breadth of the field. ^ 

Ans, 28.284' j9. wide, and 56.568'^. long, 

3. A warehouse whose base shall occupy 10000 square 
feet, is intended to have its breadth only one third of its 
length. What must be the length and breadth ? 

Ans, 173.205 feet, and 57.735 feet. 

4. A farmer intending to enclose 50 acres of land, wishes 
to know what diiference in the amount of fencing there 
would be between having the enclosure in the form of a 
square, and having its length equal to twice its breadth ? 

Ans. 21.702' poles. 

5. Allowing the solidity of a cube to be 1331 cubic inches, 
what is the number of Square inches contained in its surface ? 
• Recollect that the surface of the cube consists of six egtcal 
squares, Ans, 726 square inches. 

6. A cubical cistern is to be constructed which shall con- 
« tain 300 barrels of water. How many square yards will 

there be in the bottom and the font sides of this cistern ? 

Ans, 81.05' square yards 
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• 

7. A farmer wishes to construct a crib which shall contain 
2000 bushels, and have its breadth and height each equal to 
one half of its length. "What must be the length of the 
crib? Am, 21.512' feet. 

8. How many square feet will there be in the bottom and 
the four sides of a cubical reservoir which shall contain 
10000 gallons of water ? Am, 693.017* square feet. 

9. The capacity of the reservoir being the same as in the 
preceding question, how many square feet would be contained 
in the bottom, the two sides, and the two ends, allowing its 
length to be double each of its other dimensions ? 

Ans, 698.482' square feet. 

10. What must be the depth of a cubical cellar whose ca- 
pacity shall be equal to that of another which is 30 feet long, 
20 feet wide, and 10^ feet deep 1 Ans. 18.469' feet. 

11. A person enclosed a garden 16r. 2yd, in length, and 
lOr. in breadth, at $3.75 per rod for paling ; and his neigh- 
bor enclosed the same area, at the same rate, but chose to 
have his in the form of a square. 'What did the latter gain 
or lose by such determination. Ans, Gained $5,842'. 

12. What would be the difierence in the number of square 
feet in the four sides of a wine vat of 10 barrels' capacity, 
whether it be of a cubical form, or of a length equal to 
double each of its other dimensions ? 

Ans, 2.674 square feet. 

13. A certain reservoir for water is 150 feet in length, 100 
feet in breadth, and 20 feet in depth, and is lined at the bot- 
tom and sides with plank which cost $1.50 per 100 square' 
feet. Had the reservoir been in the form of a cube, with the 
same capacity, what would have been gained or lost in the 
cost of the plank for lining it ? Ans, $38.89' gained. 
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Abbreviated Evokuion* 

In extracting Roots, when the successiye dhrison have be- 
come the same in their first two or three left hand figures; 
and the figures remaining to be found in the root, are less in 
number than those iii the Inst complete divUor ; the operation 
may then be continued as in Abbreviated Division of 
Decimals. 

Thus, to extract the square root oi2Xo six iedmal fig;wrez. 





2(1.414214' 




1 


24) 


100 




96 


281) 


400 




281 


2824] 


1 11900 




11296 


282) 


604 




565 


26) 


39 




28 


2) 


11 



We proceed according to the common Rule (203) in finding 
the first four figures, 1.414, in the root. 

The divisors 281 and 2824 are the same in their two left 
hand figures ; and the figures remaining to be found in the 
root are less in number than in the divisor 2824« 

The operation is continued by rejecting the right hand figure 
of 2824, and of the succeeding divisors, and using their other 
figures and the remainders in the same manner as in Abbre- 
viated Division of Decimals. 
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The correctnoBS i>f this method will be eyident from con- 
sidering that the value of each succeeding figure in the Root, 
depends on the first two or three figures in the left of the 
corresponding 4iviBor. 

In the preceding example, the root carried to the same ex- 
tent by the cominon Rule, is 

1.414213'. 

« 

There -wSL always be some uncertainty in regard to the 
Aast figure, found by the abbreviated method ; but this is of 
little importance when the root contains several decimal 
figures. 

A similar method of abbreviation may be adopted for die 
Cube Root. 



CHAPTER XI. 

PROGRESSIONS, AND THEIR APPLICATION TO COMPOUND INTEREST 

AND ANNUITIES. 

ARITHMETICAL PROGRESSION. 

(210.) An Arithmetical Progression is a series of quan- 
tities which continually increase or decrease by a comrrwn 
difference. 

Thus 1, 3, 5, 7, 9, &c., is an Arithmetical Progression 
which increases by the continual addition of the common 
difference 2, 

State the Progpression commencing with 2, and increasing by the 
common diiTerence 3. State the Progression commencing with 20, and 
decreasing by the common diiTerence 4. 

The first and last terms of a Progression are called the 
two extremes, and all the intermediate terms the means. 

The principles of Arithmetical Progression are contained in 
the following propositions. 

The Last Term, 

(211.) The last term of ap. increasing Arithmetical Pro* 
gression, is equal to the first term + the product of the com- 
mon difierence X the number of terms less one ; and in a 
decreasing Progression it is equal to the first term — the 
same product. 

This may be seen in the Progressions, 

4, 4+3, 4.+ 2X3, 4+3x3, 4+4x3; 
16, 16-3, 16-^2x3, If-3X3, 16-4x3; 
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in which the first terms are 4 and 16, the common difierence 
is 3, and the number of terms 5. 

From the preceding it follows that 

(2r2.) The common difference of the terms in an Arith- 
metical Progression, is equal to the difierence hetween the 
two extremes -f- the numher of terms less one. 

The Sum of the two Extremes. 

(213.) The sum of the two extremes in an Arithmetical 
Progression, is eql^d to the sum of any two terms equidistant 
from them, or to twice the middle term when the numher of 
terms is odd. 

This may be seen in the Progression 

4, 4+3, 4+2x3, 4+3x3, 4+4x3, 

in which the sum of the two extremes, 4 and 4+4x3, is 
equal to the sum of 4+3 and 4+3x3, which are equidistant 
from the extreme terms, or to twice the middle term 4 + 2x3. 

From which it follows that 

(214.) An arithmetical mean between two given terms, 
is equal to half the sum of those terms. 

For the sum of the two given terms, regarded as the two 
extremes of an Arithmetical Progression, is equal to twice the 
middle or mean ternL 

The Sum of aU the Terms. 

(215.) The sum of aM the ierm* in an Arithmetical Pro- 
gression, is equal to half the sum of the two extremes x the 
number of terms. 

To prove this we add the several terms of an Arithmetical 
Progression to those of the same Progression reversed. Thus 
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4, 7, 10, 13, 16; 
16, 13, 10, 7, 4 
20, 20, 20, 20, 20. 

The sum 20+20 + 20, &c., of the two series is equal to 

the sum, 20, of the Xvro extremes, 4 and 16, in either series 

X the numher of terms ; hence the sum of either series is 

equal to half the sum of the two extremes X the number of 

terms. 

The preceding principles are to be applied to the following 

E X E R c I s £ s . 

1. The first term of an increasing Arithmetical Progression 
is 3, the common difierence of the terms is 5, and the num- 
ber of terms 100 ; what is the last term? and the sum of 
all the terms ? 

The last term is equal to 3+5x99 (211) ; and the sum 
of all the terms is equal to (3+3+5 x 99) -^ 2 x 100 (215). 

Am, 498 ; and 25050. 

2. The first term of a decreasing Arithmetical Progression 
IB 4680, the common difioence of the term is 3, and the 
number of terms 120 ; what is ibe last term % and the sum 
of all the terms t Ans. 4323 ; 540180. 

3. What is the common differenoe of ihe terms of ui 
Arithmetical Progression whose first tenn is 10, last term 
150, and number of terms 21 ? (212). Ans. 7. 

4. What is the third tepn in an Arithmetical Progression 
whose second term is 26, aaid fbnrdi tenn 100 ? (214). 

Ans. 63. 

5. If the first term of an Arithmetical l^nogiession be 15, ' 
the last term 60, and the number of terms 5 ; what an the 
three intermediate terms f 
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Find the common difierence of the terms (212), and from 
that and either of the given terms find, the required terms. 

Ans. 31|, 47^, and 63f . 

6. If the first term of an Arithmetical Progression he 36, 
the last term 150, and the numher of terms 4 ; what are the 
intermediate terms? Ans. 74, and 112. 

7. What is the sum of 1000 teims of an increasing Arith- 
metical Progression in which the first term is •}-, and the com- 
mon difierence of the terms also ^ ? (211 & 215). 

Ans. 250250. 



GEOMETRICAL PROGRESSION. 

(216.) A geometrical progression is a series of quantities in 
which each succeeding term has the same ratio to the term 
which immediately precedes it. 

Thus 1, 2, 4, 8, 16, &c., is a Geometrical Progression in 
which each succeeding term is double the one which imme- 
diately precedes it ; and the ratio of the progression is there- 
fore 2. 

And 27^ 9, 3, 1, ^, &c., is a Geometrical Progression in 
which each succeeding term is one third of the one which 
immediately precedes it ; that is, the ratio of the progres* 
sion is ^. 

State the Progression whose first term is 2, and ratio 3. State the 
ProgreMion whose first tenn is 1, and ratio i. State the Progression 
whose first term is 1, and ratio 4. 
• 

The first and last terms of a Progression are called the two 
extremes, and all the intermediate terms the means. 

The principles of Geometrical Progression are contained hi 
the following propositions. 



, The Last Term. 

(217.) The last term of a Geometrical Progression is equal 
to the first term X ih^i power of the ratio which is expressed 
by the number of terms less one. 

' Thus if the first term be 1, and the ratio of the Progres- 
sion 3, the series will be 

1, 1X3, 1x3x3, 1x3x3x3, 1x3x3x3x3, &c. 
orl, 1x3, 1x32, 1x33, lx3*,&c.; 

in which it is plain that the last term, as 1 X 3^, will always 
be equal to the first term, 1, multiplied by that power of the 
ratio, 3, which is expressed by the number of terms less one. 

From this it follows that 

(218.) The la^t term of a Geometrical Progression -^ the. 
first term, gives that power of the ratio which is expressed 
by the number of terms less one. 

Product of the two Extremes. 

(219.) The product of the two extremes in a Geometrical 
Progression, is equal to the product of any two terms equidis- 
tant from them^ or to the square of the middle term when 
the number of terms is odd. 

Thus in the Progression 

2, 2x3, 2x32, 2x33, 2x3*, 

the product 2x2x3* of the first and last terms is equal to 
that of the second and fourth terms which are equidistant 
from them, or to the square of the middle term 2 x 3^. • 

From the preceding it also follows that 

: :(22&.) A geometrical mean between two given terms, is 
equal to the sguart root of the produet of those terms. 
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For the product of the two given terms, regarded as the 
extremes of a Geometrical Progression, is equal to the square 
of the middle or mean term. 

The Sum of all the Terms. 

(221.) The sum of all tlie terms in a Geometrical Pro- 
gression, is equal to the difierence between the^r^^ term and 
the product of the last term X the ratio^ -i. the difierence 
between the ratio and a unit. 

For take the Progression 

4, 4x3, 4x32, 4x33, 4 X 3*, the m«fo being 3. 

Multiplying each term by the ratio, we obtain the series 

4x3, 4X32, 4X33, 4x3*, 4x3«, 

the sum of which is 3 times the sum of the first series. 

If the £[rst series be subtracted from the second, the re* 

mainder will be 

to 

4 X3*— 4, which must be twice the given series. 

But this remainder is the difierence between the first term, 
4, and the product of the last term, 4 x 3*, multiplied by the 
ratio 3 ; while 2 is the difierence between this ratio and a 
unit. The sum of the series will therefore be found accord- 
ing to the proposition stated. 

(222.) If the number of terms in a decreasing Geometri- 
cal Progression were infinite, that is, increased unthout limit, 
their sum would be equal to the first term ~ the difierence 
bet.ween the ratio and a unit. 

Thus if the series 9, 3, ^, ^, and so on, in which the ratio 
ia^, were eontiaued to an infiniti nunUftr qf Unag ; the 
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last term would be diminished without limit, that is, it 
would be ; and by the preceding proposition, the sum of 
all the terms would be 

(9-0x})-4-(t-J)=9-^|=lH. 

On this principle we may also compute the value of a Re- 
peating Decimal (89). For example, the repetend .4444, 
^c, is equal to 

T1F+T^+ iTnnr+rTOoTT' and so on without limit. 

Now this is a decreasing Geometrical Progression in which 
the ratio is ^^ ; the sum of all the terms is therefore 

4 .9 _ 4 _ 2 . 

1^ ~" To — 9 — 3" » 

which is the same value of the Repetend that would be found 
by the method before given (90). 

The preceding propositions are to be applied to the following 

EXERCISES. 

1. The first term of a Geometrical Progression is 3, the 
ratio of the progression is 5, and the number of terms 9 ; 
what is the laat term ? and the snm of all the terms 1 

The last term te equal to 3 X 5^ (2^7) ; and the sum t)f all 
the terms is equal to (Sx^^xS— 3)~-(5— 1) (221). 

Ans. 1171875; and 1464843. 

2. The first term of a Geometrical Progression is 100, the 
ratio of the progression is ^, and the number of terms 7 ; 
what is the last term ? and the sum of all the terms ? 

Ans, lof ; and 149f7|. 

3. What ifl the ratio of a Geometrical Progression whose 
firtt term is 234, fourth term 1872, atid number of terms 4 ? 
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In the preceding question we may readily find the third 
poiver of the ratio (218), and thence the ratio itself by evo- 
lution. Ans, 2. 

4. "What is the second term in a Geometrical Progression 

* ■ 

whose iirat term is 5, and third term 1125 ? (220). 

Ans, 75. 

5. If the first and fourth terms of a Geometrical Progres- 
sion be 34 and 918 respectively ; v^hat are the two interme- 
diate terms ? 

Find the ratio of the progression (218), and from that and 
either of the given terms find the required terms. 

Ans. 1 02 and 306. 

6. If the first term of a Geometrical Progression be 15, 
the last term 960, and the number of terms 4 ; what are the 
intermediate terms ? Ans. 60 and 240. 

7. What is the sum of an infinite number of terms of a 
Geometrical Progression whose first term is 1000, and ratio ^? 

Ans, 2000. 

8. How far would a person travel m 6 days, allowing him 
to go 40 miles the first day, and to diminish his rate in such 
a manner that each succeeding day's journey shall be \ of 
the one immediately preceding? Ans, 131^^ miles. 

9. If a body should move 2000 feet the first second, half 
that distance the next second, half the latter distance the 
next second, and so on, forever, what is the utmost distance 
It could go ? Ans, 4000. 

10. If 11 yards of cloth were sold at 1 cent for the first 
yard. 3 for the second, 9 for the third, and so on, what would 
be the price of the last yard 1 and what would the whole 
amount to ? Am, 1590.49 ; and $885.:i6. 
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COMPOUND INTEREST (175) 

AS CONNECTED 'WITH GEOMETRICAL PROGRESSION. 

(223.) In Compound Interest, the Pjrincipal is the first 
term of a geometrical progression ; the amount of $1 for one 
year is the ratio of the progression ; the numher of years -f 1 
is the numher of terms ; and the Amount of principal and 
interest is the last term. 

At 6 per cent, %\ amounts to $1.06 in one year. 
In Compound Interest, the Amount for each year is the 
Principal for the next year ; and it is plain that the Amount 
for any year, at 6 per cent, is equal to the Principal X 1.06. 

Then $1 amounts 

to $1.06 in 1 year^ 

to $1.06 X 1.06 in 2 years, 

to $1.06 X 1.06 X 1.06 in 3 years, 

to $1.06x1.06x1.06x1.06 in 4 years; and so on. 

Denoting the preceding powers of 1 .06 by the proper expo* 
nentSy the Principal $1 and its Amounts for 1, 2, 3, and 4 
years gives the series 

$1, $1.06, $1,062, $1,063, $1.06*, 

which is a geometrical progression corresponding with the 
proposition (223). 

For the Principal $5 the progression for 4 years, at 6 per 
cent., would be 

|5, $5X1.06, $5x1.062, $5x1.003, $5x1.0.6*. 
The prececUng principles give the following Hule : 
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RULE LXII. 
(224.) For the Computation of Compound Interest, 

1. Eaise the amount of $1, for one year, to that power 
which is denoted hy the numher of years the Principal is at 
interest. 

2. Multiply said power by the Principal ; the product will 
be the Amount of Principal and compound Interest. 

The application of this E.ule, for 5, 6, or 7 per cent., will 
be greatly facilitated by the following 

(225.) Table containing the Power Sy to the 60 order , of tlie 
Amount of ^i, for one year, at 6, 6, or 7 per cent. 



1 


6 p. cent. 


6 p. cent. 
1060000 


7 p. cent 


26 


5 p. cent. 


6 p. cent. 


7 p. cent. 


1.050000 


1.070000 


3.555673 


4.549383 


5 807351 


2 


1 102500 


1.123600 


1.144900 


27 


3.733456 


4.822346 


6.213866 


3 


1.157625 


1.191016 


1.225043 


28 


3.920129 


5.111687 


6.648836 


4 


1.216506 


1.262477 


1.310796 


29 


4.116136 


5.418388 


7.114255 


6 
6 


1.276282 


1.338226 


1.402552 


30 
31 


4.321942 


5.743491 


7.612253 
8.145110 


1.340096 


1.418519 


1.500730 


4.538039 


6.088101 


7 


1.407100 


1.503630 


1.605781 


32 


4.764941 


6.453387 


8.715268 


8 


1.477455 


1.593848 


1.718186 


33 


5 003188 


6.840590 


9.325337 


9 


1.551328 


1.689479 


1 838459 


34 


5.253348 


7.251025 


9.978110 


10 
Il- 


1.628895 


1.790848 


1.967151 


35 
36 


5.516015 


7.686087 


10.676578 


1.710339 


1.898299 


2.104852 


5 791816 


8.147252 


11.423939 


ls 


1.795856 


2.012196 


2.252192 


37 


6.081407 


8.636087 


12 223614 


13 


1.885649 


2.132928 


2.409845 


38 


6 385477 


9.154252 


13.079277 


14 


1.979932 


2.260904 


2.578534 


39 


6.704751 


9.703507 


13.994827 


15 
16 


2.078928 
2.182875 


2.396558 


2.759031 


40 

41 


7.039989 


10.285718 


14 974465 


2.540352 


2.952164 


7.391988 


10.902861 


16.022677 


17 


2.292018 


2.692773 


3.158815 


42 


7.761587 


11.557033 


17.144265 


18 


2.406619 


2 854339 


3.379931 


43 


8.149667 


12.250455 


18.344363 


19 


2 526950 


3.025599 


3.616526 


44 


8.557150 


12.985482 


19.628469 


20 

21 


2.653298 
2.785963 


3.207135 


3.869683 


45 
46 


8.985008 


13.764611 


21.002461 
22.472634 


3.399564 


4.140561 


9.434258 


14.590487 


22 


2.925261 


3 603537 


4.430400 


47 


9.905971 


15.465917 


24.045718 


23 


3.071524 


3.819750 


4.740528 


48 


10.401267 


10.393872 


25.728918 


24 


3.225100 


4.048935 


6.072365 


49 


10.921333 


17.377504 


27.529948 


25 3.386355 


4.291871 


5.427431 


50 


11.467400 


18.420154 


29.457089 
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The order of the Ppwer is to be found in the \&t, or the 
^th colamn of this Table ; the Power itself will then be the 
corresponding number under the given rate per cent. 

Thus opposite to 1, and under 5 percenty is 1.05, which 
is the 1st power of ^ the Amount, $1.05, of $1, for one year, 
at 5 per cent. ; opposite to 2, and under 5 per cent, is 1.1025, 
which is the 2nd power of the Amount of $1, for one year, 
at 5 per cent. ; and so on. 

By the preceding Rule, each of these Powers is the 
Amount q/*$l, at Compound Interest^ for the corresponding 
number of years. 

Thus the Amount of $1, at compound interest, for 10 years, 
at 5 per cent., is seen to be $1.628895. 

EXA4M[PL£. 

To find what $1000 would amount to in 20 years, at 6 
per cent., compound interest. 

Opposite to 20 in the 1st column of the Table, and under 
6 per cent, we find 3.207135, which is the 20th power of 
1.06, or the Amount of $1, at Compound Interest, for 20 
years, at 6 per cent Then 

$3.207135 Xl000=r:$3207.135, the Am't of $1000 for 20y. ; 
and $1000 subtracted from this Amount leaves 

the compound interest: 

(226.) To find the Principal from a given Amount cU 

Compound Interest, 

Divide the given Amount by the amount of $], at the 
given rate per cent, for the given number of years. 
This is merely the converse of the preceding Hulb. 



. * EXERCISES. 

1. "What would |500 amount to in 5 years, allowing com- 
pound interest, at 6 per cent. 1 Ans. $660,113. 

2. What would $325.50 amount to in 12 years, allowing 
eoxnpound interest, at 5 per cent.? Ans. 584.551. 

3. What would be the compound interest of $2000 for 10 
years, at 7 per cent. ? 

Subtract the given Principal from the Amount, found by 
the Rule ; the remainder will be the compound interest. 

Ans. $1934.302. 

4. What would be the compound ii^terest of $5630.75 for 
20 years, at 5 per cent. ? Ans. $9309.307, 

5. What would be the compound interest of $7325.12^ for 
50 years, at 6 per cent ? Ans. $127604.805. 

6. What principal would amount to $1000 in 5 years, at 
6 per cent, compound interest ?. (226). Ans. $747.25. 

7. What principal would amount to $10000, in 10 years, 
at 7 per cent, compound interest ? Ans. $5083.49. 

8. A debt of $600 will be due in 3 years, without interest 
What is the present worth of the debt, allowing money to 
be worth 6 per cent., at compound interest ? 

The present worth is the principal which would amount 
to $600, in 3 years, at 6 per cent, compound interest 

Ans. $503.77i 

9. What is the present worth of $1200, due in 4 years, 
without interest, on the supposition that money can be loaned 
at 6 per cent, compound interest ? Ans. $950.51. 

• 1 0. A owes B $3250 to be paid in 5 years, without inter- 
est What sum in hand would be an equivalent for the 
debt, if the present worth could be put at interest, at 7 per 
cent., and the interest compounded annually 1 

Ans. $2317.20. 
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ANNUITIES. 

(227.) An Annuity is properly a sum of money which is 
payable annually; but the. term is also applied to a sum 
which is to be paid semi-annually, quarterly, or at any regu- 
lar intervals. 

Pensions, salaries, rentSj &c., are of the nature of annuities. 

A Perpetuity is a perpetital annuity ; tl^at is, an annuity 
which is unlimited in duration, and is thus said'^to continue 
forever. Of this kind may be the interest which a Govern- 
ment pays on borrowed money. 

An Annuity forborne, or in arrears, is one on which the 
periodical payments have remained unpaid, aAer becom- 
ing due. 

An Annuity in reversion is one on which the periodical 
payments are to commence at a specified yk^z^re time, or on 
the occurrence of a specified future event. 

Amount of Annuities — how found, 

(228.) The Amount of an Annuity, at simple interest y is 
equal to the sum of the terms of an Arithmetical Progression 
whose first term is the annuity, common difference the inter- 
est on the annuity for one year, and number of terms the 
number of years for which tbe annuity is taken. 

For example, to find what the rent of a house, at $100 a 
year, will amount to in 4 years, allowing interest at 6 per cent. 

At tJie end of the 4th year, there will be the rent, $100, 
for that year ; the rent for the 3d year, with one year's inttr- 
est ; th^ I'ent for the 2d year, with 2 years' interest ; and the 
rent for the 1st year, with 3 years' interest. 
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In 4 years the rent will therefore amoant to the sum of 
the series 

$100, $106, $112, 1118, 

which is an Arithmetical Progression in accordance with the 
preceding proposition. 

(229.) The Amount of an Annuity, at compound interest, 
is equal to the sum of the terms of a Geometrical Progression 
whose first term is the annuity y ratio the amount of $1 for 
one year^ and numher of terms the number of years for 
which the annuity is taken. 

If we take the example under the preceding proposition, 
and compute the Amount of the Annuity for 4 years at com* 
2>ound interest, the result will be the sum of the series 

$100, $100x1.06, $100x1.062, $100x1,063, 

which is a Geometrical Progression agreeing with the propo* 
sition last stated. 

The principles which have been established give 

RULE LXIII. 

(230.) To find the Amount of an Annuity, 

1. At Simple Interest, — multiply the interest of the An- 
nuity for one year by the number of years less one; add 
twice the annuity to the product, and multiply the sum by 
half the number of years. 

2. At Compound Interest, — multiply the Annuity by that 
power of the amount of $1 for one year which is expressed 
by the number of years , subtract the annuity from the pro- 
duct, and divide the remainder by the interest of $1 for one 
year. 
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EXAMPLE. 

An annuity of $40 a year remained unpaid till the end of 
6 years ; what amount was then due, allowing interest at 5 
per cent. ? 

1. At Simple Interest The interest of $40 for one year, 
at 5 per cent., is $2.00 ; this multiplied hy the number of 
years less one, gives $2.00 x 4=$8. 

Adding twice the annuity to this product, and multiplying 
hy half the number of years, we find the required amount to be 

$(8+80)x2J = $220. 

2. At Compound Interest, Multiplying $40 by the 6th 
power of the amount, .1.05, of $1 for one year, (225), we have 

$40 X L276282=$ol.05128. 

Subtracting the annuity from this product, and dividing the 
remainder hy the interest, .05, of $1 for one year, we find 
tjbte required amount, in this case, to be 

$11.05128-4- .05=$221.025\ 

A little refiection will show the dependence of the first part 
of the BuLE on pro^iositions (228 and 215), and of the second 
part on (229 and 221). 

EXEECISES. 

1. A lahorer^s wages were $125 a year, and remained un- 
paid until the end of 3 years ; what amount was then due 
him, allowing simple interest at 7 per cent.? Jns. $401.25. 

2. The rent of a house, which is $250 a year, has remained 
unpaid for 10 years ; what amount is now due, allowing 
simple interest at 10 per cent, ? , ^n^. $3625. 

3. An annuity of $300 per annum has been forborne for 
25 years, "What is the present amount of this annuity, al- 
lowing compound interest at 6 per cent. ? Ans, $16459.35*. 
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4. What is the amount due on a pension of |500 per 
annum, which has remained unpaid for 13 years, allowing, 
compound interest at 5 per cent. 1 Ans. $8856.49'. 

5. What diflerence is there between the amount at simple, 
and at campound interest, at 6 per qent., of an annuity of 
$375 per annum, on which the payments have been sus- 
pended for 20 years ? Am. $2019.59*. 

RULE LXIV. 

(231.) Tofini, the Present Worth of an Annuity, 

Find the Amount of the Annuity for the given time ; and 
then find the Principal which would produce that Amount, 
in the given time, for the present worth of the annuity, 

EXAMPLE. 

A person is entitled to an annuity of $40 a year, for 5 
years ; what is the present worth of this annuity, that is, its 
value in ready money^ allowing compound interest at 5 per 
cent. 1 

In the Example under the former Rule (230), the amount 
of an annuity of $40 a year, for 5 years, at 6 per cent., com- 
pound interest, was found to be 

$221,025*. 

« 

The Principal which would produce this amount in 5 years, 
at 5 per cent., compound interest, that is, the present worth 
of the annuity, is 

$221.025-f.l.276282=$173.179\ (226). 

By the same Rule may be found the present worth of an 
Annuity at simple interest ; observing to work by the rule* 
for simple interest (230 .... 1, and 183). 

24 ' 
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(232.) The Present Worth pf a Perpetuity, or perpetual 
annuity, is that principal whose annual interest is equal to 
the annual payment on the Perpetuity. 

Thus the present worth of $100 payable annually ybrever, 
allowing interest at 5 per cent., is 

$l00-^.05=$2000. (168). 

(233.) The Present Worth of an Annuity in rev^non, is 
that principal which, by the time the reversion expires, will 
amount to what will then be the present worth of the An- 
nuity. 

To find the present worth of an annuity of $40 a year, 
which is to continue 5 years, but not to commence till the 
expiration of 3 years from the present time, allowing com- 
pound interest at 5 per cent. 

In the Example under the Rule, the present worth of an 
annuity of $40 a year, for 5 years, at 5 per cent., compound 
interest, is found to be $173,179. 

This will be the present worth of the annuity at the eocpi" 
ration of the 3 years during which the annuity is in revere 
sion. The principal which would amount to this sum in 3 
years, at 5 per cent., compound interest, is 

$173.179-^1.157625=$149.59. (226). 

which is therefore the present worth of $40 a year, for 5 
years, after a reversion of 3 years. 

EXE RCISES. 

6. What is the present worth of an annuity of $200 a year, 
for 12 years, allowing simple interest, at 6 per cent ? 

Ans. $1855.813*. 

7. The annual rent of an estate is $500. What would be' 
the present worth of the rents for 7 years, allowing compound 
interest at 6 per cent ? Ani, $2791.18*. 
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8. What is the present worth of an ^.nnuity of $500 a 
year, which is to continue forever, allowing the rate of inter- 
est to be 5 per cent. ? Ans. 10000. 

9. A perpetuity of $300 per annum is in rever^on for 20 
years. What is its value in ready money, allowing com- 
pound interest at 5 per cent. 1 A?is. $2261.33'. 

10. An annuity of $1000 per annum is to continue for 15 
years, but is not to commence till the expiration of 1 years 
from the present time. What sum in hand would be an 
equivalent for this annuity, allowing compound interest at 6 
percent? Ans, $5423.25'. 

MISCELLANEOUS EXERCISES 

IN PROGEESSIONS, COMPOUND INTEREST, AND ANNUITIES. 

1. What sum would be accumulated in one year by laying 
up 1 cent the 1st day, 2 the 2d, 3 the 3d, and so on ; allow- 
ing' 365 days to the year? Ans. $667.95. 

2. A man setting out on a journey, travels 12 miles the 
first day, 16 the 2d, 20 the 3d, and so on, till at last he 
traveled 64 miles in one day ; how many days 'did he travel ? 

Ans. 14 days. 

3. Allowing a person to commence trading on a capital of 
$1000, and to increase it by •}• of itself each year for 10 
years ; what would then be the amount of his capital ? 

Ans. $7450.580'. 

4. Four persons on comparing their ages find that the first 
is as much younger than the second as the second is younger, 
and the fourth older, than the third. The ages of (he first 
and third are 2 If and 56^ years respectively ; how old is the 
fourth ? Ans. 73^ years. 

5. A lady who was married on a New-year's daj, received 
iiom her father $1 towards her fortune, and the sum wai 
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tripled on the Ist day of each month to the end bf the year. 
What was the amount of her fortune ? Ans, $265720 

6. If a body were to move 60 miles the first hour, 40 
miles the second, 26§ miles the third, and so on forever ; 
what is the utmost distance it would reach ? 

I Ans, 180 miles. 

7. If $500 were put at interest, at 6 per cent., and the 
interest collected annually, and put out at the same rate, and 
so on with all the interest annually due ; what would be the 
amount in 20 years ? Ans, $1603.56. 

8. A gentleman, on the birth of his first son, wishes to put 
at interest, at 7 per cent., a sum of money which, by adding 
the interest annually due to the principal, shall amount to 
$5000 by the time his son is 21 years of age. What sum 
must be put at interest ? Ans, $1207.56. 

9. The rents of an estate, at $500 per annum, have re- 
mained unpaid for 7 years. What amount is now due, allow- 
ing simple interest, and what, allowing compound interest, at 
6 per cent. ? Ans, $4130 ; and $4196.91'. 

10. A person at the age of 22 put $100 at interest, at 6 
per cent., and Si 00 each year afterwards, until he was 40 
years old. He also collected the interest annually, and con- 
verted the same into principal ; what amount was, by these 
means, accumulated ? Ans, 3090.56*. 

11. A disabled officer has a pension of $300 per annum, 
and wishes to convert this income, for 5 years to come, into 
an equivalent in ready money. Required the sum that should 
be paid him, allo\iing compound interest at 6 per cent. ? 

Ans, $1263.70\ 

12. What is the difierence in present value between a term 
of 15 years in an estate of $800 per annum, and the posses- 
sion of the same estate forever, after the expiration of the 
15 years, -allowing money to be worth 5 per cent, at com- 
|K>und interest 1 Ans, $607 4i5*, 



CHAPTER XII. 
• % ' 

PERMUTATIONS AND COMBINATIONS. 

PERMUTATIONS. 

(234.) Permutations are the difierent orders of succession 
in which a given number of things may be taken — either the 
wlwle number together ^ or the whole number taken two and 
twOf or three and three, &c. 

Thus the different Permutations of the letters a, 6, and c, 
when all are taken together, are 

aic, a^b, baCy cab, bca, cba» 

And the different Permutations of the same letters when 
taken tjvo and two, are a>b, ba, ac, ca, bCy cb. 

Number of Permutations. 

(235.) The number of permutations that may be formed 
of a given number of different^ things, is equal to the given 
number X the given number minus one, x the given num- 
ber minus two, x the given number mmus three, and so on, 
until the number of factors multiplied together is equal to 
the number of things taken in each permutation. 

Suppose that the^bt^r letters, a, b, c, d, are to be subjected 
to permutations. 

If we write one of the letters, as a, before each of the other 
3 letters, we shall have 3 peiynutations of the 4 letters, taken 
two and two, in which a stands first ; in like manner there 
may be formed Z permutations of the 4 letters, taken two and 
two, in which b stands first ; and so for each of the four letters. 

Hence there may be 

4x3 permutations of the 4 letters, taker two and two, 

24* 
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By taking &, c, and cf, and proceeding after the same man- 
ner as before, we should have 

3x2 permutations of these 3 letters, tfken two and two ; 

By writing a before each of these - permutations there 
would be formed 3x2 permutations of the 4 letters, taken 
three and threes in which a stands first ; in like manner 
there may be formed 3x2 permutations of the 4 letters, 
taken three and three, in which b stands first ; and so for each 
of the four letters. 

Hence there may be 

4x3x2 permutations of the 4 letters, taken three, and three^ 

The results thus obtained are in accordance with the pro- 
position which has been stated (235), and similar illustration 
may be employed in all like cases. 

(236.) The number of different permutations that may 
be formed of a given number of things — all taken together — 
when soiTie of those things are alike, is equal to the number 
that could be formed if the things were all different (235), 
divided by the number that could be formed of as many of 
them as are alike. 

When there are tv>o or more sets of like things, the divisor 
to be used will be the product of the numbers of permutations 
that could be formed of each set, supposing the things to be 
different (235). 

For example, to find the number of different permutations 
that may be formed of aaabc, taken all together. 

If the letters were all difierent from each other, the num- 
ber of permutations that could be formed would be 

6X4X3X2X1 = 120 (235). 
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In that ease the three letters corresponding to the three a's, 
would admit of 3x2x1 = 6 permutations, or difierent orders 
of succession ; whereas aaa admits of only one order of sue* 
cession. 

The required numher of permutations is therefore 
6x4x3x2xl_120 



3x2x1 6 

To find the numher of different permutations that may 
be ibrmed oi'aababcdy taken all together. 

If the letters were all difierent from each other, the num- 
ber of permutations that could be formed, would be 

7x6x5x4x3x2x1 = 5040 (235). 

In that case the number of permutations of thp three let- 
ters, corresponding to the three a's would be 3x2x1 I and 
of those corresponding to the two b's would be 2 x 1 ; whereas 
the three a's, and the two b's admit each of only one order 
of succession. 

The required number of permutations is therefore 

5040 

=420 



3x2x1x2x1 
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X. In how many difierent ways may a class containing 10 
pupils be arranged ? (235). .4n5. 3628800. 

2. How long would it require for 5 persons to seat them- 
selves in a difierent order each day at dinner ? 

Ans. 120 days. 

3. In how many difierent ways might the names of the 12 
months be placed^ one after another ? Ans, 479001600. 
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4. How many difierent numbers may be expressed by the 
10 digits, allowing 6 figures to each number 1 (235). 

Ans. 30240. 

5. How many difierent successions of 5 men could be 
formed out of a company consisting of 15 men? 

Ans. 360360. 

6. A farmer wishes to select a team of 6 horses out of a 
drove containing 17 horses^ How many different choices for 
the team would it be possible to make ? Ans. 12376. 

7. In how many different orders of succession may the let- 
ters in the word Aaron be placed ? (236). Ans, 60. 

8. How many variations might occur in the succession of 
the figures in the number 32233 '] Ans. 10. 

9. In how many different orders of succession may the let- 
ters in the M'ord Virginia be arranged ? Ans, 6720. 

10. How many variations might occur in the succession of 
the letters in the word Constitution ? Ans* 9979200. 



COMBINATIONS. 

(237.) Combinations are the different collections which 
may be formed out of a given number of things, by taking 
the same number in each collection — without regard to the 
order of succession. 

Thus the different Combinations that may be formed out of 
the letters a, b, and c, when taken two at a time, are 

ab, bcy ac. 

ah and ba are not different combinationSy but di^rent per- 
mut-ationSt of the letters a and b. 

In Permutations we have regard to the order of succefssion, 
and may therefore have two permutations of two things. In 
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Combinations we do not consider the order of succession ; so 
that the combination of two or more things is the same, in 
whatever order they are taken. 

Number of Combinations, 

(238.) The number of different combinations that may 
be formed out of a given number of things, is equal to 

the number of permutations that may be formed in 
the like case, divided by 1x2x3, and so on) 

until the number of factors composing the divisor is equal to 
the number of •things in each combination. 

Suppose we wish to find the number of combinations that 
may be formed out of 4 letters, by taking 3 letters in each 
combination. 

The number of permutations that may be formed of 4 let- 
ters, when taken three and three, is 

4x3x2=24, (235). 

Now there can be but one combination of 3 letters taken 
aU together, while there may be 3x2x1 permutations of 
those letters, which is 6 permutations for each combination. 

The required number of combinations is therefore 

24-i-(lx2x3)=4. 

(239.) The number of different combinations that may 
be formed by taking one from each of two or more sets of 
different things, will be found by multiplying together the 
number of things in the different sets respectively. 

For example, to find how many different collections of 3 
I men might be chosen out of 3 companies containing 4, 6, and 
6 men, respectively, by taking one from each. 
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Each of the 4 men in the first company may(he comhined, 
separately, with every one of the 5 men in the second com« 
pany — which gives 

4 X 5 = 20 comhinations of 2 men in the first two companies. 

Again ; each of these 20 combinations of 2 men may be 
combined, separately, with every one of the 6 men in the 
third company — which gives 

. 4x5x6=1 20 combinations of 3 men, 

with one man from each of the 3 companies in each com- 
bination. 

EXERCISES.. 

1. How many difierent combinations of 2 kinds of metal 
could be formed of 5 difierent metals? Ans. 10. 

2. How many difierent combinations of 4 letters may be 
formed out of the first 12 letters of the Alphabet ? 

Ans, 495/ 

3. How many difierent collections of 3 persons could be 
taken out of a company of 13 persons ? Ans, 286. 

4. How many difierent companies of 4 persons may be 
taken out of 4 companies containing 5, 7, 8, and 9 persons, 
respectively? (239). Ans, 2520. 

5. How many variations might occur in forming a class of 

5 pupils, by taking one from each of 5 other classes consist- 
ing of 6, 9, 13, 10, and 12 pupils, respectively ? 

Ans. 84240. 
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MISCELLANEOUS EXERCISES 

* 

ON THB GENERAL PRINCIPLES OP ARITHMETIC. 

1. A person bought f of a piece of ground- for $73^, and 
sold J of his purchase for what it cost him. "What part of 
the whole piece did he sell ? and for what sum ? 

Ans. ^ ; and $49, 

2. An upholsterer bought a quantity of carpeting for $150., 
at tl} per yard, and sold f of it at a profit of ^ of a dollar 
per yard. What amount of profit did he make on the quan- 
tity sold ? * Ans. $30. 

3. A bought of B 34 yards, and of C 46 yards of cloth, at 
$5^ per yard. Having sold •} of these purchases to D, at a 
profit of $1^ per yard ; at what rate must the remainder be 
fiold, that his profit may be $150 on the whole ? 

Ans. $7-j7if per yard. 

4. A merchant sold some remnants of cloth, containing 3^ 
yards, 2-}> yards, 3-J- quarters, and 1^ quarters, at the rate of 
$3 per yard. What did the whole amount to ? 

Ans. i20AZ^\ 

5. A person who had a journey of 735m, 5fur, to perform, 
went 13 days at the rate of 40m. 3fur. 20^., and 2 days at 
the rate of 39^ miles per day. What distance then re- 
mained to be traveled? Ans. 130m. 7fur. 20p, 

6. A grocer exchanged 29^aZ. 3qt, Ipt. of brandy, at 431- , 
cents per gallon, for rye at 31^ cents por bushel. What 
quantity of rye did he thus obtain 1 

* Ans. 4l5w. 3pk, 2qt..Spt. 

7. A bought of B 42 T. 13cwt. 2qr. of iron, of which he 
sold 1ST. Hcwt. to C, and the remainder to D. What part 
of the whole quantity did he sell to each ? 

Ans. .438', and .56 i'. 
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8. What should be paid for plastering one side of a wall 
which is 30/2. IQin, long, and 8/2. 9in. high, at 18f cents 

per square yard? Ans. $5.62*. 

9. What would be the cost of excavating a cellar which is 
36 feet long, 25ft. Sin. wide, and 8/2. lOm. deep, at the rate 
of $1.06| per cubic yard ? Ans. $321,189*. 

10. A reservoir for water is 10/2. Sin. in length, 8 ieet in 
breadth, and 4/2. 11m. in depth. How many barrels cf 
water will it contain 1 Ans. SSbar. 22gal. Igt. l,Tpt. 

11. A farmer wishes to construct a crib which shall con^ 
^tain 1000 bushels. What must be the length of the cribi 

allowing its height to be 7 feet, and its breadth 9/2. 6m. ? 

Ans, 18.713 feet 

12. A southern merchant purchased in New York, 95yd» 
Sqr. of calico at Is, 6d. per yard, 39^ yards of cloth at 2Qs, 
per yard, and 45^. 2lqr. of silk at 8s, 6d, per yard. What 
was the amount of his bill in Federal money 1 t 

Ans. $165,179*. 

13. A company of emigrants has a supply of bread for 26 
days, at an allowance of l^b. per day. How long would 
the supply last theni at an allowance of f of a pound per 
day ? Ans, 41f days. 

14. If $20 will supply a family with flour, at $5^ per 
barrel, for 3^ months ; how long will the same sum supply 
them with flour at $4f per barrel ? Ans, 3|^ months. 

15. If A could build a wall in 3 days, B in 5 days, and G 
in 6 days ; in what time could the three togther build the 
wall ? * Ans. If days. 

16. If the penny-loaf weighs 12 ounces when wheat is sold 
. at 35. 4d. per bushel ; what ought to be the weight of a loaf 

worth 9^. when wheat is sold at lOs. per bushel ? 

Ans. 36 ounces. 
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17.' A, B, and C hird a pasture for t24. A puts in 40 
cows for 4 months, B 30 cows (oi % months, and G 36 cows 
for 5 months ; what share of the r^it should be paid by each 1 

Ans. 19.60 ; $3.60 ; and $10.80. 

18. The sum of $2000 is to be divided among three per- 
sons in such a manner that the first shall have } as much as * 
the second, and the second f as much as the third. What 
are the shares ? Ans, $457f ; $685f ; and $857^. 

19. In a joint speculation A furnished $5000, B $4000, 
and C $3500. At the end of 6 months, A withdrew $1500, 
B $500, and C increased his stock by \ of its original amount. 
At the end of 12 months a dissolution occurred, when their 
profits had amounted to $3765.12^ ; what were t&e respect- 
ive shares of profit ? 

Ans. $1293.07'; $1140.94'; and $1331.10'. 

20. How many ounces of gold which is 15 carats fine must 
be mixed with 3os7. 18 carats fine, and 6oz, 23 carats fine, 
that the compound may be 20 carats fine ? Ans. Ifosr, 

21. If 18 men build a wall 40 feet long, 3 feet thick, and 
16 feet high, in 12 days ; how rbany men will build a wall 
360 feet long, 8 feet thick, and 10 feet high, in 60 days ? 

Ans, 54 men. 

22. A vintner has wine at 35. per gallon, and would mix 
it with water, so as to obtain 144 gallons which shall be 
worth 2s. 6d. per gallon. How much wine, and how much 
water must be taken? Ans, 120^a/., and 24gal. 

23. Suppose 9Z6. of pure gold immersed in a vessel full of 
water to expel 3lb, of water, 9^. of pure silver to expel 6lb, 
of water, and 9^. of a composition of gold and silver to ex- 
pel 4/6. of water; what are the respective quantities xtf gold 
and silver in the composition 1 

Ans, &16. of pure gold '^ and 3tt. of puie. silver^ « 

25 
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24. If London remit £1000 sterling to Spain, by way of 
Holland, at 355. Flemish pet £ sterling ; thence to France, 
at 5Sd, Flemish per crown; thence to Venice, at 100 crowns 
per 60 ducats ; and thence to Spain, at 360 maravedis per 
ducat ; how many piastres, of 272 maravedis each, will the 
£1000 sterling amount to in Spain ? Ans, 5750^ piastres. 

25. A merchant sold goods which cost him $250, at a 
^ profit of 25 per cent, on a credit of 6 months, and afterwards 

deducted 5 per cent., for inmiediate payment. What per- 
centum of profit did he make? Arts, 18|^ per cent.. 

26. A merchant sold goods which cost him $300, at a 
profit of 60 per cent., on credit, and then expended 40 per 

*- cent, of the debt in securing its payment What was his 
percentum of profit or loss 1 Ans. 4 per cent. loss. 

27. Suppose a merchant to sell at a profit of 33^ per cent, 
,and that his annual expenses are $2000. What must his 

annual sales amount to in order to his saving $3000 per an- 
num ? Ans. $15000. 

28. The taxable polls in a ^tate number 540853, and are 
assessed at $1 . The landed property of the State is worth 
$76800000 ; at what percentum must the land be taxed 
that the revenue from both sources may amount to $694453 f 

Ans, ^ per cent 

29. A merchant imported 90 bags of cofi!ee, which weighed 
in the gross 1501b. each, and were invoiced at 6^ cents per 
pound. An allowance of 4 per cent, was made for waste, 
and the duty paid was 20 per cent. ; what was the amount 
of duty ? Ans, $168.48. 

30. What amount of stock in the capital of an Insurance 
^ Company, at a discount of 3^ per cent, could be purchased 

fcr $3860 ? and what amount, at an advance of 4 per cent., 
aould be purchased for $6240 ? Ans. $4000 ; and $6000. 
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31. By selling a lot of carpeting at $1.25 per yard, an 
upholsterer realized a profit of 20 per cent. If the same had 
been sold at 87-} cents per yard, what would have heen his 
percentum of profit or lossi Ans, 15.946' per cent, loss, 

32. A Railroad Company sells its bonds, hearing interest at 
6 |)er cent., at a discount of 25 per cent. What- would be 
the annual produce of $20000 invested in such stock? and 
what rate of interest would be made on the investment ? 

Ans. $1600 ; and 8 per cent. 

33. The stock of a certain Bank is at an advance of 1 
per cent., and the annual dividends or profits on this stock 
are at the rate of 9 per cent. What rate of interest would* 
be realized on money invested in such stock ? and what sum 
must be thus invested to produce an anniud income of $3000 ! 

Ans. 8.181' per cent. ; and $36666-|. 



34. $1500.12^ Cincinnati, Jan, \st, 1854. 

Three months after date I promise to pay to John 
Smith k, Co. One thousand five hundred dollars 12^c., for 
value received, Simon True, 

On this Note there are the following endorsements : 

April Ist, 1854, received $500.00. 
July 10, 1854, received $450.50. 
May 25, 1855, received $325.12^. 

What balance is due on the 18th of August, 1855 ? 

Ans, $274.44. 

35. A merchant's account for $300, in Louisville, was due 
on the 1st of July, 1854 ; on which there was paid, August 
20th, $120, and October 5th, $75.50. What balance was 
due on the Ist of January, 1855 — according to each of the 
two methods which have been given for deducting partial 
payments ? Ans. $109.85 : and $109.91. 
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36. The sum of $1000 was loaned, at eonvehtional inter- 
est, for 3 years 7m. 15da,, when it was found to have 
amounted to $1326.25. What If^as the rate of interest ? 

Ans, 9 per cent. 

37. In what time will $1000, or any other principal, dou- 
hle itself, if put at interest, at 10 per cent. ? Ans. 10 years. 

38. A person sold a tract of land for $15375.75, to he 
paid in three equal instalments, in 1 year 6m,, 2 years, and 

*^3y. 6m., without interest. What sum in hand ought to pay 
for the land, if the rate of interest he 8 per cent. 1 

Am, $12998.52. 

39. A person owes a Note in Bank of $2500, towards the 
payment of which he can raise hut $1900. This sum he 
proposes to apply towards paying the Note, and to paying the 
discount on a new Note, at 60 days, for the remainder of the 
deht For what sum must the new Note he drawn, if inter- 
est be at 6 per cent. % Ans. $606.36. 

40. A gentleman wishes to divide $1000 between his two 
sons, whose ages are 15 and 17 years, respectively, in such 

* proportion that their shares, put on interest at 8 per cent., 
shall amount to the same sum against the youths attain the 
age of 21. What are the two shares ? 

Am. $471,425 ; and $528,574. 

41. A plantation was sold on the conditions that |- of the 
purchase money should be paid on the 1st of March, ^ of it 

«on the 4th of June, and the remainder on the 20th of Sep- 
tember. What would be the equitable mean time for tho 
payment of the whole ? Ans, The 25th of June. 

42. A merchant bought goods on the 20th of August, to 
the amount of $3200, on a credit of 6 months. Of this debt 

*he paid $1000 on the 1st of October, and $750 on the 1st of 
December ; on what day ought the remainder in justice to be 
paid ? Ans. The 1 0th of July. 
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43. The iolloMmigaeoount wa^paid on the 30th of Decern-. 
ber ; ivhat amount was then due', allowing interest at 6 per 
cent. ? 

January 5th, Merchandise, $30.75, on 6 months' credit ; 
March 9th, *^ $90.20, on 4 months' credit ; 

June 20th, '* $89.37, on 3 months' credit. 

Ans. $215.29. 

44. A father bequeathed an estate amounting to $20000 
to his three sons, at the ages of 10, 12, and 14, in such pro- 
portion that the di^rent shares, at 6 per cent, interest, 
should be of the same amount to each at the age of 21. What 
were the several shares ? 

Ans. $6159.82' ; $6639.39'; and $7200.77'. 

45. What balance was due on the following account, on 
the 30th of November, allowing a credit of 4 months Qn each, 
item, and interest at 7 per cent. ? 

Cr. 

. . $10.00 
. . $30.50 • 
, . $54.30 
Ans. $92,875* 

46. What must be the side of a square which shall be 
equal in area to a surface which is 320 yards long, and 75 
yards wide? Ans. 154.919' yards. 

47. A field containing 15 acres is to be laid out in such a« 
manner that its length shall be equal to three times its 
breadth. What must be the dimensions of the field ? 

Ans. 28.284' poles, and 84.852>. 

48. What would be the difierence in area between two 
fields of the same compass or perimeter — one of them to be 
in the form of a square — the other to be 75 rods in length, 
and 30r. dyd. in breadth ? Ans. 3 A. 13.92P. 

25* 
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. . $73.20 

. $85.50 


March 10 th, 
May 15th, 
July 20th, 
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49. What must be the dimensions of a granary which 
shall contain 2000 bushels of wheat — its length to be equal 
to twice its breadth, and its breadth equal to twice its height ? 

Ans. 27.rfL, l3.66yL, and GJiyt. 

50. How many square feet are contained in the surface of 
a cubical rock of granite whose solidity is 1331 cubic feet 1 

Ans, 726 square feet< 

51. A gentleman has an oblong garden containing 5 A, 
3R, of ground, and wishes to make another which shall con- 

* tain the same area, in the form of a square. What must be 
the length of each side of the square 1 Ans. 30.331' poles. 

52. A brewer has a cistern which contains 6 barrels of 
beer, and whose length and height are each equal to twice 
its breadth. What are the dimensions of the cistern 1 

Ans. Length and height AAS'ft, ; breadth 2.065y^. 

53. What would be the expense of plastering the bottom 
and walls of a cubical reservoir which shall contain 100 
barrels of water, at $0.37} per square yard ? 

Ans, 14.612\ 
64. Placing 100 eggs in a straight line, at a yard's dis- 
tance one from another, and the first a yard from a basket ; 
how far must a person travel to bring the eggs, one by one, 
to the basket] , ^ Ans. 10100 yards. 

55. A person received $300 at 12 payments, each succes- 
sive payment increasing by $4 ; what was the first ? and 
what the last payment 1 Ans. $3, and $47. 

56. A gentleman bequeathed to the eldest of his four sons 
$4000, and to the youngest $9000, while his second and 
third were to have the geometrical and arithmetical means, 
respectively, between the portions of the other two. What 
did the second and third receive ? Ans. $6000, and $6500. 

57. Allowing a sum of money to increase at the rate of 
$500 the first year, $400 the second, $320 the third, and 
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80 on at the same rate forever ; what would be the utmost 
amount of the increase 1 ' Ans. $2500. 

58. What must be paid for 32 yards of cloth, at the rate 
of 1 farthing for the first yard, Zqr. for the second, 9qr, for 
the third, and eo on in triple ratio to the last 1 

Ans. 966114681693X. 135. 4d. 

59. What will $5 amount to in 50 years, at 5 per cent. 
Compound Interest ? Ans, 57.337, 

60. A is indebted to B $4750, to be paid in two equal 
instalments, in 3 and 6 years, without interest. What sum 
in hand would be an equivalent for the debt, on the supposi- 
tion that money will produce 6 per cent, at compound inter- 
est 1 | Ans. $3668.377'. 

61. A pension of $300 per annum has remained unpaid 
for 25 years. What amount is due on this pension at simple 
interest, and also at compound interest, at 6 per cent. 9 

iln5. $12900 ; and $16459.35. 

62. A person's dividend from his stock in Bank is $530 a 
year. What is the present value of this income for 5 years 
to come, computing by simple,- and also by compound, inter- 
est, at 7 per cent. ? Ans. $2237.77 ; and $2173.10. 

63. What annuity, to continue 20 years, can be purchased 
for $10000, allowing compound interest at 5 per cent. ? 

Ans. $802.42. 

64. What annual income ought to be realized, for 25 years, 
from the present investment of $20000, computing by eomp. 
interest, at 6 per cent. 1 Ans. $1564.94'. 

65. For what sum might the Government of a country 
undertake to pay an annuity of $1000 a year, forever, on the 
supposition that money may always be invested at 6 per 
cent. 1 Ans. $16666f . 

66. For what sum might an annuity of $400 a year, for 
10 years, to commeftce in 5 years, be purchased, allowing 
oompound interest at 6 per cent f Ans. $2199.95'. 
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67* In how many difierent ways may the names of the 12 
montha m the year he arranged one afler another 1 

Am. 479001600. 

68. In how many difierent ways might the seven prismatic 
colors, redy orange, yellow, greeny blue, indigo, and violet, 
have been arranged in the solar spectrum 1 Ans, 5040. 

69. In an exhibition of a Public School, 5 speakers are to 
be taken from a class of 15 students. How many difierent 
selections of the five might be made? and in how many 
different ways might the live chosen succeed one another in 
the delivery of their speeches ? Ans. 3003, ax^d 120. 

70. A die is a small cube whose six faces are marked with 
the numbers from 1 to 6 inclusive. How many difierent com- 
binations of 5 numbers might be exhibited on their superior 
faces in throwing ^v^ dice together ? Arts. 6 combinations. 

71. Out of a Company consisting of 100 spldiers six are 
to be taken for a particular service. How many different 
selections of the six might be made ? and in how many dif* 
feront ways might the six chosen be disposed with regard to 
ih& order of succession ? Ans. 1192052400; and 720. 

72. In how many different orders of succession may the 
letters in the word America be arranged ? Ans. 2520. 

73. How many difierent classes of 5 students might be 
formed out of 5 other classes containing 9, 11, 13, 17, and 
20 students, respectively ? Ans, 437580. 

74. In how many difierent orders of succession may the 
^ures in the number 5367395 be arranged ? An>s, 1260. 

75. A person who enjoyed, a perpetuity of llOOO per annum, 
provided in his will that, afler his decease, it should descend 
to his only son for 10 years, to his only daughter for the next 
20 yearsi and to a benevolent Institution, forever afterwards. 
What was the value of each bequest at the time of his de- 
cease,; allowing compound interest at 6 per cent. ? 

Am. $7360.08' ; $6404.74' ; and $2901.83'. 



CHAPTER XIII. 

EXCHANGE, — FOREIGN COINS AND C U RRE N C IS S. 

EXCHANGE. 

(240.) Exchange, in Commerce, is a transaction by which 
a debt is paid to a person at a distance, ivithout the transmis- 
sion of money. 

This is effected by means of a 

Draft or Bill of Exchange. 

(241.) A Draft or Bill of Exchange is a written order from 
one person, called the drawer ^ to another called the d/rawee^ 
for the payment of a certain sum, at a ispecified time, to a third 
person called the ^yee, or to his order. 

The Payee becomes an endorser of the Bill by writing hif 
name across the back of it; and the bill is thus made pay- 
able to the hearet^ that is, to any holder of the bill. 

If the Payee endorse that payment shall be made to the 
order of any particular person, that person is the endorsee^ 
and may himself endorse the Bill in the same manner ; and 
the bill may receive any number of successive endorsers. 

The "Drawee becomes the accepter of the Bill, and binds 
himself to pay as directed, by writing, his name on the bill, 
under the word '* Accepted,*' usually across the face of the 
biU. 

Example in Exchange. 

Suppose that John Smith of Louisville is indebted to James 
Brown of New York, and Thomas Jones of New York to 
William Nelson of Louisville ; and that payments axe to be 
made to the amount of $500. 
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John Smith pays this sum to William Nelson for a drafl or 
bill on Thomas Jones, which reads as follows : 

$500. Louisville, JawimryXsU 1856. 

Thirty days after date, pay to the order of John Smith, 
Five hundred dollars, and charge the same to the account of 

Yours, &c. 
To Thomas Jones, William Nelson. 

Merchant^ New York. 

John Smith writes on the back of this bill, " Fay to the 
order of James Brown," subscribes his name, and sends the 
bill to James Brown. The latter presents it to Thomas Jones, 
who, agreeing to pay as directed, writes **" Accepted," and 
subscribes his name on the bill. 

This bill, either with or without the acceptance of Thomas 
Jones, might pass, by endorsement, through difierent hlinds, 
answering the purposes of money, like a Bank bill, until, 
becoming due, it is presented to the drawee for payment. 

A Bill of Exchange is said to be negotiable when, as in 
the preceding Example, it may be passed from one Fayee to 
another, and thus become a medium of Commerce, in the 
same manner as money. 

Domestic and Foreign Bills. * 

(242.) A Domestic or Inland Bill of Exchange is one which 
is payable in the same Country or State in which it is drawn. 
Such bills are usually called drafts — or checks, when made 
on a Bank in which the drawer has funds deposited. 

A Foreign Bill of Exchange is one which is payable in a 
di^rent Country or State from the one in which it is drawn. 
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When a BiU of Exchange is drawn on a distant Ocmntry^ 
it is usual to makQ three bills of tiie same import, called 
Tcspectively the first, second^ and thirU of Exchange, and 
collectively a Set of Exchange. To provide against mis- 
carriage, these are sent by different conveyances, and when 
either of them is accepted or paid, the others are void. 

The following will serve as an Example of a Bill drawn in 
New York on London. 

£1000. / New York, March Uh, 1856. 

Sixty days afler sight of this first of Exchange, (second 
and third of the same date and tenor unpaid), pay to the 
order of George Greedy, Esq., One thousand pounds sterling, 
with or without farther advice. 

Smith, Jones & Co. 
To Messrs, Bothschild & Co., 
Brokers, London, 

« 

Laws and Customs respecting Bills of Exchange. 

(243.) 1* The Drawer and all the endorsers of a Bill of 
]Bxchange are liable for its amount to the holder or owner of 
the Bill, if the drawee fail to pay it at maturity. But to bind 
them to this liability they must receive due notice in writing. 
This notice, given by an officer styled a Notary^ is called a 
protest; and will be* for rum-acoeptance, or else for nim' 
payment of the Bill. 

A protest for non-acceptance binds the drawer for the im- 
mediate payment of the Bill, even though it should not have 
reached its maturity. 

2. When the time in which a Bill will mature is given in 
months^ Calendar months are always to be understood, trith* 
out regard ta the number of days. ^ 
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Thui'a Bill dated on the 28th of January, payable ,om 
fn&nth afterdate, will mature on the 23th of February; if 
dated on the 29th, 30th, or 3l8t of January, it would mature 
on the last day of February. 

Days of G-race are, in this country and Great Britsini 
three days allowed fas payment, beyond the time fer which 
the Bill is drawn. 

When the last day of grace is Sunday, or a public holiday^ 
as the 4th of July, the Bill must be paid on the preceding day. 

Promissory Notes may be made negotiable^ and passed 
from one owner to another, in the same manner, and f^ubjeo^ 
to the same Laws and Customs as Bills of Exchange. 

Far of Exchange. 

(244.) The Far of Exchange between two countries lis the 
value of a given amount of the currency of the one, aa ox- 
pressed in the cuiTency of the other. 

The true or intrinsic par of Exchange depends on the 
amount of pure gold or silver in the coins compared. 

For example. To find the value, in Federal Money, of the 
English Sovereign, or Pound Sterling. 

The United States Eagle is a gold coin, worth $10, weigh* 
ing 258 grains, ^ of which is pure gdd. Then tlie Eagle 
eontains 

258 X -^ = 232.2 gr. of pure gold. 

The English Sovereign is a gold coin whose ^wZ/ weight is 
5 dwt. 3.274 gr,, = 123.274 gr., ^ of which is pure gold. 
Then the Sovereign contains 

123,274 Xil=^ 113.0011* gr. of pure gold. 

For the Federal value of the Sovereign we have therefore 
the proportion, , 
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a32.2 : 113.0011 : : $10 : $4,866'. 

The woght of the Sovereign, as given above, is deduced 
from the English standard, which requires 1869 sovereigns to 
40 pounds troy of standard metal, that is, metal which is 
eleven tivelftks pure gold. But in England, the sovereign 
weighing but 5 dwt. 2} gr. is a legal tender in the payment 
of debts. 

Taken at this weight, the sovereign will be found to be 
worth $4.84, ^vhich is its value, as fixed by Law, in the 
Custom Houses df the United States. i 

For the Far of Exchange between the United States and 
other Countries, the reader is referred to (249) ; and for a list 
of Foreign Coins which have been made current, by Law, in 
the U, S., to (250). 

Course of Exchange, 

(246*) The Course of Exchange between two countries, is 
the variable price paid in the one for Bills of exchange paya* 
ble in the other. 

Exchange between two countries will be at par when ihe 
debts and credits between them balance each other — above 
par in the country which owes a balance of debt to the other 
— and below par in the country to which a balance is due 

from the other. 

If 

Thus when New York owes London just as much as Lon- 
don owes New York, the debtors in the two places will ex- 
chafige liabilities with ono^ another. A New York creditor 
draws a Bill on his London debtor, payable to a New York 
debtor, which the latter endorses to his London creditor ; and 
by transactions of this kind the indebtedness of each place to 
the other is discharged by exchanges at pwr: 
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If ]^ew York owe a balance of debt to London, there will 
be competition in New York for Bills on London — each debtor 
striving to avoid the expense of transmitting gold or silver, 
and Kills on London will sell above par. At the same 
time, there being a greater amount to be drawn for by 
London on New York, than will be needed in the way of 
exchange, there will be competition in London in the sale of 
Bills on New York, and this will cause them to fall hdow par. 

The premium or advance that can be obtained on Bills of 
Exo)iange, will never exceed the expense (including insurance) 
attendant on the transmission of gold or silver to the place on 
which the Bills are drawn. For, rather than pay a higher 
premium, the debtor will transmit the precious metals. 

Exchange between the U, S, and England. 

(246.) To understand the present Course of Exchange be- 
tween the United States and England, reference must be 
made to a change which has' been produced in the relative 
value of the Pound Sterling by an alteration in the standard 
XJ. S. Eagle. 

By the standard first adopted the Eagle was to weigh 270 
gr.f \^ of it to be pure gold, and ^^ alloy ; and its value was 
$10. 

By Act of Congress, taking efiect August 1st, 1834, the 
present standard was adopted. By this the weight of this 
coin was diminished 12 gr.^ and its proportion of alloy in- 
creased from jJj to ^, while its value still remained $10. 

The relative value of gold, in the U. S., was thus enhanced; 
the old Eagle came to be worth $10.62}- ; and the English 
Pound Sterling, from being worth but $4.44|^, in Federal 
Money, was enhanced, intrinsically, to $4.866\ or at least, to 
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$4.84', whieh is about 9 per cent, above the ijld par of 

$4.44^. 

Novr it has been found most convenient to retain the old 
value of the Pound as the basis of Exchange witl) England, 
and to express its present exchangeable value by a premium 
on the former value. 

Hence when it is said that Bills of Exchange on England 
are at 2i premium of 9 per cent., it must be understood that 
the English Pound is reckoned at $4.44| ; and that the ex- 
change is really about at par, 

ARBITRATION OF EXCHANGE. 

(247«) The Arbitration of Exchange consists in comput- 
ing Exchange^ between two countries through the medium of 
exchanges between these two and one or more other countnes. 

This will be illustrated by the following 

EXAMPLE . 

A merchant in New York has to pay £100 in London, 
and Bills on London are at a premium of 10 per cent. The 
exchange with Paris is at the rate of 6 A francs to the Dollar, 
and with Hamburg 35 cents ^tt marc banco. The exchange 
between Paris and London is 2^. Q francs per £^ and between 
Hamburg and London^ 13.5 marcs banco per £. It is requir- 
ed to determine what sum, in Federal Money, will pay the 
£100, 

Ist. ]&y a Direct Exchange with London ; 

2d. By an Arbitrated Exchange through Pans , 

3d. By an Arbitrated Exchange through Hamburg. 

L With London. — ^£1 in Exchange is $4,444'. 

After adding $0,444 for the premium of 10 per cent, 
£1 = $4,888 ; then £100 =: *488.8. 
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2. Through Farii, — By arranging the temui in a Cc^ 
joined Proportion (157) 

-We have $1 = 5 A francs, 
25.8 /f. = £1, 
£100 = how many $ ? 
Ans. (1 X 25.8 x 100) -f- (5.4 X 1) = $477.77. 

3. Through Hamburg, — Again arranging the terms in a 
OoDJeined Proportion, 

we have $0.35 = 1 marc, 
13.5m. = £1, 
£100 =r how many $ ? 
Ans. (.35 X 13.5 x 100) -^ (1 x 1) = $472.5. 

We thus find that a direct exchange with London will re- 
quire $488.8; an exchange through Paris 1477.77; and 
through Hamburg, $472.5. 

By the same method an Exchange may be arbitrated be- 
tween two countries through two or more intervening coun- 
tries ; and thus the most advantageous medium through > 
which to make a foreign payment may be ascertained. 

These transactions, it will be understood, are to be efiected 
by Bills of Exchange between the di^rent pkees ; and re- 
quire that the person so arbitrating exc^hartges should have, 
in the intermediate places, Correspondents or Agents to assist 
him. 

Relative Values of Gold and Sillier, 

(11148^) The relative values of Gold and Silver in any coun- 
try are ascertained from the proportional amount of pure gold 
and silver in its principal coins— taking^ these coins of the 
vaiut, weight and purity prescribed by the laws of that 
country. 
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Thus in the United States the gold Eagle, of $10, is re- 
quired to ^eigh 258 grains, -^ of it to he pure gold, and -^ 
alloy. 

The silver Dollar is required to weigh 412^ grains, ^ of it 
to he pure silver, and ^ alloy. ' 

The Eagle then contains 258 x .9 = 232.2 gr. of pure gold ; 

The Dollar contains 412.5X. 9=371.25 gr. of pure silver ; 
232.2 gr. of gold are equal in value to 3712.5 gr, of silver. 

3712.5 -f- 232.2 = 15.988'. 

The value of gold in the United States is therefore 15.988* 
times that of the same weight of silver ; in other words their 
relative values are as 15.988 to 1. 

The relative values of Gold and Silver are not the same in 
all countries. 

In the U. S. these values are as 15.988' to 1 ; 
in England, as 14.28 to 1 
in France, as 15.50 to 1 
in Spain, as 16.00 to 1 
in Chiniti as 14.25 to 1. 

These differences in the relative values of Gold and Silver 
in different countries, ^^11 cause the one or the other of these 
metals to he employed in the payment of foreign dehts — when 
the circumstances of trade require the transmission of moniey 
— according as the one or the other vidll he increased in valtce 
in the country to which it is sent. 

Thus in England, France, or China, silver is, relatively to 
gold, more valuable than in the United States. Silver, rather 
than gold, will therefore be sent from the U. S. to those coun- 
tries. 

The relative valuation of these metals is sometimes changed 
in the same country. This occurred in the U. S., in the year 
1834, as has been formerly shown (246). 
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(249.) Foreign Coins and Moneys of Account. 

The Coin, or Specie, of a country consists of pieces of metal, 
chiefly oi gold and silver, of fixed value, and stamped by 
public authority, to be used as money. 

Moneys of Account are those denominations of money in 
which accounts are kept — being those in which sales are ef- 
fected ; they are generally, but not always, represented by 
corresponding coins. 



Great Britain. 

4 farthings make one penny ; 

12 pence 1 shilling {silver) ; 

20 shillings 1 pound sterling {gold)', 

= $4.84 to $4.86. 

In British North America — 

£1 = 84.00. 

In the British W. Indies, the £ 
Taries in different islands, and is 
always less than the £ sterling. 

France. 

100 centimes make 1 franc {silver) ; 

= $0,186. 

Holland and Belgium. 
100 centimes make 1 florin or 

guilder {silver) ; = $.040. 
In 1832 the coinage of Belgium was 

conformed to that of France. 

Denmark. 
<2 pfenings make 1 skilling ; 
16 skillings 1 marc ; 
6 marcs 1 rix-doUar {silver) ; 

= $0.52i. 

Foriugal. 
400 rces, make 1 cruzado ; 
1000 rees 1 milree or crown (silver); 

= $1.12. 



Norway, 
120 skillings make 1 rix-dollar spe- 
cie (sUver) ; = $1.06. 

Sweden. 
12 rundstycks make 1 skilling ; 
48 skillings 1 rix-dollar specie 
(silver) ; = $1.06. 

Rtissia. 

100 copecks make 1 rouhle (silver) ; 

= $0.76. 

Prussia. 
12 pfenings make 1 grosch (silver)', 
30 groschen 1 thaler or dollar (sU^ 
ver) ; = $0.69. 

Austria. 
60 kreatzen make 1 florin (sUver) ; 

= $0.48£. 

2 marayedis make 1 quinto ; 
16 quintos 1 rial of old plat9 ; 
lOf rials of old plate 1 dollar {sil" 
ver); ,= $1.00. 

Sicily. ^ 
20 grani make 1 taro ; 
30 tan 1 oncia (gdd) ; 
« $2.48f 
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Papal SUUe*. 
10 bajocchi make 1 paoU ; 
10 paoli 1 scudo or crown (silver) ; 



Naples. 
10 grani make 1 carlino ; 
10 carlini 1 ducat {stiver) ; 
= $0.79. 

Turkey and Egypt 
8 aspers make 1 para ; 
40 paras I piastre ^silver) ; 
= in Turkey, $0.03 to $0.( 



.06. 



' Greece. 
100 lepta make 1 drachme {stbatr) ; 
= $0,166. 

Mexico, 
8 rials make 1 dollar {sUver) ; 
= $1.00. 



Brazil, 
1000 rees make 1 milree ; 
1200 rees {sUver) = $0,994. 

In the other S. American States. 
8 rials make 1 dollar, sometimes 
more, sometimes less than, $1.00. 



I paras l piastre ^vt 
= in Turkey, $0.03 , 
in Egypt, $0,048. 

(260.) Foreign Coins made current, and Moneys of Ao 
count determined^ in the United States, by Acts of 

Congress. 

A Foreign Coin is made current when, by Law, it is made 
receivable, at a iixed value, in the payment of debts. This 
supposes the Coin to be of standard weight and purity. But 
other Foreign Coins will also circulate, at values correspond- 
ing to their weight and purity. 



Pound Steriing of G. Britain$4.84 
Pound of British N. America 4.00 
Franc of France & Belgium 0. 186 
Livie Toumois of France... 0.185 

Florin of Austria 0.485 

Milree of Portugal $1.12 

Milree of Azores 0.83^ 

Marc Banco of Hamburg. . 85 

Livre of Lombardo 0. 16 

Livre of Leghorn 0.16 

do. Tuscany 0.16 

do. Sardinia 0.186 

Ducat of Naples 1 . 0.80 

Ounce of Sicily 2.40 



Rix Dollar of Bremen. . . . $0.78^ 

Florin of Netherlands 0.40 

Do. S. States of Germany. . 0.40 

Guilder of Netherlands 0.40 

Real Vellon of Spain 0.05 

Real Plato of Spain 0. 10 

Thaler or Rix Dollar of Prus- 
sia 6c N. States of Germ'y 0.69 
Specie Dollar of Denmark. . 1 .05 
do. (Sweden and Norway. 1.06 

Taelof China 1.48 

Rupee of British India. . . . 0.445 

Pagoda of India 1.84 

Silver Rouble of Russia. . . 0.75 



CHAPTER XIV. 

MATHElfATICAL PROBABIL1TIE6, AND THEIR AFmCATION TO 
LIFE ANNUITIES AND LIFE INSUBANGS. 

(251.) The Theory of Probabilities has respect to events 
which may be reg^arded as equally contingent ; and, in the 
sense here intended, 

A contingent event is one of a number of eyents, some onlj 
of which will certainly occur, while no reason can be per- 
ceived .why any one of them should occur rather than any 
other ; as when one person is to be taken, by lot, from a c<»n- 
pany consisting oifive persons 

Measure of ProhaJ)ilify. 

(262.) The Probability of a contingent event is measured, 
and expressed, by the ratio of the number of chances favora- 
ble to that event to the whole number of chances favorable 
and un-favorable to the same event. 

Suppose that one person only is to be taken by lot from 
txaoiLg five persons^ represented by 

A, B. 0, D, and E. 

The Probability that the Tot will fall on any particular one 
of the five, as A, is expressed by ^, since he has one chance in 
Hve, In like manner the Probability that the lot will fall on 
any other one, as B, is ^, since each person has one chance in 
five. 

Opposite Probabilities, 

(253.) The Probability of the occurrence of a contingent 
event, and the probability of its non-occurrence, are opposite 
probabilities, the sum of the measures of which is unity. 
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Suppose, as before, that one person is to be taken by lot 
from among five persons, 

A, B, C, D, and E. 

The Probability that the lot will fall on A is ^, because he 
has one chance in five ; the probability that the lot ivill not 
fall on A is ^t because there axe four chances in Jive against 
its falling on A ; and the sum of |- and ^ is unity, 

(264.) The Probability of the non-occurrence of a contin- 
gent event, is the same thing as the improbability of that 
event ; and is measured by a unit minus the probability of 
the same event. 

Thus, in the preceding example, the Probability of the lot's 
falling on A is ^ ; the improbability of its falling on A is l^ ; 
and I = 1 — |. 

It follows from the preceding principles that, in the Theory 
of Probabilities, a unit is the measure of certainty. 

For it is certain that a contingent event will either happen 
or not happen, and the opposite probaMlities thus, existing are 
together measured by unity (253). ' 

Compound Probabilities, 

(255.) The Probability of one, indifferendyy of two or 
more designated contingent events, is measured by the sum of 
the separate probabilities of the same events. 

EXAMPLE. 

If one person is to be taken by lot firom among Hve persons, 
A, B, C, D, and £ ; the Probability that the lot will fall on 
one of the three^ A, B, and C, is 

i + i + i = t. 

because thes^ three together have three chances in five; 
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(256.) The Probability of the concurrence of two or more 
contingent events, is measured by the product of the separate 
probabilities of the same events. 

EXAMPLE. 

Suppose that two tickets are to be drawn, successively, irom 
among 9 tickets, of which 4 are prizes, and 5 are blanks. 

The Probability that a prize will be obtained at the first 
drawing is |- (252) ; and as 3 prizes would then remain 
among 8 tickets— supposing a prize to have been already 
drawn — the Probability that a prize will be obtained at the 
second drawing is | ; then the Probability that two prizes 'wiSi 
be obtained at the two drawings is 



y X ]§• — yj — -J-. 



Each of the 9 tickets in the first drawing might be combined 
with each of the 8 in the second, which gives 9 X 8 = 72 
chances or diiierent combinations of two tickets. Each of the 
4 prizes in the first might combine with each of the 3 prizes 
which would remain for the second drawing — supposing a 
prize to have been drawn first, — which gives 4x3=12 
chances favorable to the drawing of tioo prizes (252). 

(257.) The Probability of the first of two contingent events, 
or, if the first fail, of the second event, is measured by the 
probability of the first plus the product of the probability of 
the second X the improbability of the first, 

EXAMPLE. 

If one person is to be taken by lot from among ^i;0 persons, 
A, B. C, 4&G., and another from among m other persoor, F, 
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G, H, &c. ; then the prohability that the lot \eill fall on A, 
in the first case, or if not an A, that it ^iU fall on F, in the 
second case, is 

The ^ in this compound expression, is the probability that 
A will be taken out of the first company (252) ; -g- X f is the 
probability tKat F 'will be taken out of the second but not A 
out of the first (256) ; and the compoimd Probability in 
question is the sum of these separate probabilities (255). 

Absolute and Relative Values of Contingent 
Payments of Money, 

(258.) The absolute value of a sum which is payable only 
on the occurrence of a contingent event, is found by multiply- 
ing that sum by the jprobability of the event, 

EXAMPLE. 



( 



Suppose that one ticket is to be drawn from among 10 
tickets, two of which sue prizes of $100 each, and the rest 
are blanks. 

The Probability that the ticket to be drawn will be a prize, 
is ^ or ij since there are two chances in 10 in favor of a 
prize (252). 

The certainty 'of drawing a prize would be worth $100 ; 
one-fifth of this certainty, that is, a probabiHty amounting to 
one-fifth that a prize will be drawn, is therefore worth 

$100 X I = $20. 

Thus the absolute or abstract value of a ticket in this lot- 
tery, is equal to the amount of a prize, $100, multiplied into 
the probability of a ticket's drawing a prize. 
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Contingent events, in the long run, conform to the laws cf 
probability; so that in an indefinitely great number of such 
events, the KctuBl occurrences ivill be in very near accordance 
with the abstract probabilities. 

In the lottery of the preceding Example, the valae of a 
ticket has been shown to be $20. -If a ticket at this price 
draw a, prize, the gain will be $80 ; if it draw a blank, the 
loss will be $20 ; and the result of a single trial must be 
$80 gained, or $20 lost. 

The probability of gaining $80 is l^ while the probability 
of losing $20 is ^ ; and the contingent gain and loss are the- 
oretically equivalent ; thus 

80 X i = 20 X I (258). 

In any number of trials, less than five, in such a lottery as 
this, the gains and losses could not be equal : in fve trials 
there might be drawn one prize and four blanks^ when the 
gain would be equal to the losses ; and an equivalence be- 
tween gains and losses would be actuaUy approximated in 
proportion as the number of trials is increased. 

4 

The Relative Value of a Sum which is payable on the oc- 
currence of a contingent event, depends on the fortune of its 
expectant, 

A sum which is of little importance to a wealthy man, may 
be of great importance to one of smaller fortune ; and cannot 
therefore be prudently risked by the latter on the same contin' 
gency as it might be by the former. 

A person of large fortune might repeat the risks of lottery 
dealing so often as to bring his losses, with almost * entire cer- 
tainty, within any given amount ; while one of limited means, 
who could not continue the chances in case of losses, would 
incur the risk of being ruined. 
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LIFE ANNUITIES. 

(269.) A Lite Annttity is a sum of money to be paid 
anmuUk/ during the life of a person, called the Annuitant, 
but the payment is to cease at his death. 

A Life Annuity, under the name of pension, is sometimea 
bestowed on a person on account of past services to his coun- 
try ; and is sometimes purchased from a Company by the 
present payment of an equitable sum of money. 

A tenvporary Life Annuity is one which is limited to a 
given nuxpber of years, and is liable to fail at any time by the 
decease of the Annuitant. 

Present Value of a Life Annuity, 

(260.) The Present Yalue of a Life Annuity is estimated 
according to the probabilities of the annuitant's living one^ two, 
three, &;c., years, or through the period to which the Annuity 
may be limited. 

The Probabilities that a person at any given age, will live 
one, two, three, &;c., years, are obtained from observations on 
the usiud rate of mortality. 

The following Table commences with 10,000 persons at 
birth^ and shows the number who die, and the number who 
survive, for each year, until all are dead. It was formed 
from the registers of births and deaths in the city of Carlisle 
(England), between the years 1779 and 1787. Its accuracy 
has been confirmed by observations at various other places, 
and by the experience of the oldest life Annuity and Insur- 
ance ComiNUues. 
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TABLE 

Of MorUdiUf btised upon observations at Carlisle, shounng 
the rate of extinction of 10,000 lives. 
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(261.) The Probability, according to the preceding Table, 
that a person at any given age, will attain any designated 
higher age, is the ratio of the number who attain the higJier 
to the number who attain the,given age. 

For example, to find what is the probability that a person 
who is 30 years old will attain the age of 60. 

From the Table we find of 5642 survivors at the age of 30, 
only 3643 attaining the age of 60 ; the probability in question is 
therefore the ratio 

HH. (252). 

EXAMPLE 

In computing the Present Value of Life Annuities. 

To find the present value of an Annuity of $1 on the life of 
a person aged 100, on the supposition that money is worth 5 
per cent, at compound interest. 

If the Annuitant live one year, %\ will be paid at the end 
of the year. 

The present value of $1 payable in 1 year is 

$] -^ 1.05 =: $0.95238 (226). 

The probability that the Annuitant will live one year, is 
.{• (261) ; tl^e present value of the first payment on the An- 
nuity, subject to the contingency of its failure from the de- 
cease of the Annuitant, is therefore 

$0.95238 X J = $0.74074' (258,). 

If the Annuitant live two years, $1 will also be paid at the 
end of the 2 years. 

The present value of $1 payable in 2 years, is 
$1 -r- 1.1 0:26 a $0.90702, 
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The probability that he will live two years isf (261) ; the 
present value of the second payment on the Annuity, subject 
to the contingency of its failure^ is therefore 

$0.90702 X f = 10.50390*. 

If the Annuitant live three years, %\ will also be paid at 
the end of the 3 years. 

The present value of $1 payable in 3 years, is 

. $1 -^ 1.15762 = $0.86383. 

The probability that he will live three years is | (261) ; 
the present value of the third payment on the Annuity, sub- 
iect to the contingency of its failure, is therefore 

$0.86383 X f = $0.28794'. 

If the Annuitant live ^bwr yearSy $1 will also be paid at the 
end of the 4 years. 

The present value of $1 payable in 4 years, is 

$1 -^ 1.2155 = $0.82270'. 

The probability that he will live four years is J- (261) ; the 
present value of the fourth payment on the Annuity, subject 
to the contingency of its failure, is therefore 

$0.82270 X i = $0.09141. 

There would be no more payments on this Annuity, accord- ' 
ing to our Table of Mortality ; hence the entire present value 
of all the payments, according to the probabilities that these 
payments would be realized, is 

I.74074V+ . ^039 + . 28794 + • 09141 = $1.62399. 



The Present Value of an Annuity of $1 on any given life, 
multiplied by any other Annuity, gives the present value of 
that annuity on the same life. 
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(262.) The Present Value of an Annuity of $1 on any 
given life, is equal to (the present value of an annuity of $1 
on a life one yea/r older + 1) x the present value of $1 pay- 
able in one year, X the probability of the given life's continu- 
ing one year, 

* 

To £nd the Present Value of an Ajinuity of $1 on a life at 
the age of 99, its value on a life at 100 having already been 
found to be $1.62399. 

According to the preceding proposition, the required value 
is ($.162399 + I) X • 95238 X ^j = 2.04466\ 

To show the correctness of this method, we remark, 

First $h62399 multiplied by • 95238, the present value of 
$1 payable in one year^ produces the present value of the 
value $1.62399 of the Annuity after the age of 100. 

But the value thus obtained depends on the Annuitant's 
living one year, the probability of which is ^\ (261) ; hence, 
if we multiply again by ^j, we find the pret^nt value of the 
Annuity estimated from the age of 100 onwards (258). 

Secondly. $1 X • 95238 is the present value of $1 payable 
in one year ; and this multiplied by the probability -fj of the 
Annuitant's living one year, gives the present value of the 
Annuity from the age of 99 to that q/* 100. 

The sum of the present values of the Annuity for the two 
periods into which its duration is divided, as above, is the 
entire Present Value of the Annuity ; and this sum results 
from the operation above indicated. 

From the Present Value of an Annuity on a life at 99, may 
be found, in like manner, its present value on a life at 98 ; 
and so on. In this way may be computed the Table on the 
following page. 
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TABLE 

Shoioing the Present Value of an Annuity of $1, at 4: or 5 
per cent,y compound interest — on a Single Lifey according 
to the Carlisle Table of Mortality. . 
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Annuities on Joint Lives, 

(263.) The Present Yalue of an Annuity which depends on 
the continuance of both of two lives, is estimated according to 
the probabilities that both lives will continue one, two, three, 
&c., years ; and in like manner for an Annuity which de- 
pends on three or more lives. 

EXAMPLE. 

To find the Present Value of an Annuity of $1, which de- 
pends on the continuance of two lives, one at the age of 90, 
and the other at the age of 95 — at 5 per cent, compound 
interest. 

If both lives continue one year, $1 will be paid at the end 
of the year. The present value of $1 payable in one year, is 

$1 -f 1.05 = $0.95238 (226). 

The probability that the first life will continue one year, is 
f^, and the probability that the second life will continue one 
year, is fl (261) ; then the probability that both lives will 
continue one year, is ' . 

mxU (256). 

The present value, therefore, of the first payment on the 
Annuity, subject to the contingency of its failure from th« 
decease of one or both of the lives, is 

$0.95238 X i^ X If = $0.5399'. 

In the same way we might compute the present values of 
the 2d, 3d, &;c., payments, to the number of nine, which 
brings the older life to the limit of mortality, according to our 
Table, when the Annuity would cease. 

The sum of all tliese preseiit values would be th^ entire 
Present Yalue of the Annuity. 
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Survivorship^ or an Annuity on the Survivor 
of two or more Lives, 

(264.) The Present Value of an Annuity which depends on 
the continuance of either of two lives, is estimated according 
to the improbabilities that hoth lives will^i^ before the' end 
of one, two, three, ^., years ; and in like manner for an An- 
nuity which depends on a survivorship among three or more 
lives. 

EXAMPLE. 

To find the Present Value of an Annuity of $1, which is to 
continue so long as either of two lives, one at the age of 90, 
the other at the age of 95, shall survive, — allowing compound 
interest at 5 per cent 

If either of the two lives continue onie year,. $1 wiU be paid 
at the end of the. year. 

The present value of $ 1 payable in one year, is 

$1 -^ 1.05 = $0.95238' (226). 

The probability that the first life will not continue to the 
end of one year, is 1 — J-J4» ^^^ ^^^ probability that the 
second will not continue to the end of one year is 1 — |^ 
(254) ; then the probability that both will not continue to the 
end of one year, is 

(1 - -m) X a - M). • • • (256) 

Consequently the probability that both lives will not fail 
before the end of one year, which is the same as the probabil- 
ity that the first payment on the Annuity will be realized^ is 



1 - (1 - iil) X (1 - H) • • • • (254). 

This measure of probability multiplied into $0.95238 will 
give the present value of the first payment on the Annuity, 
subject to the contingency of its failure. 
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In like manner may be computed the present values of the 
2d, 3d, 4ic., payments, to the number of nine — when, accord- 
ing to our Table of Mortality, the older life must be dropped ; 
alsd the Annuity must thenceforth be considered with reference 
to the probabilities of the younger life's continuing to the same 
limit of mortality, 

LIFE INSURANCE. 

(266). Life Insuraitge is an obligation assumed, usually 
by an incorporated company, to pay on the decease of the per- 
son on whose life the insurance is efiected, a certain sum to 
the one for whose benefit it is efiected. 

The Insurance may embrace the whole life, or be limited 
to a given number of years. In the latter case the obligation 
of the Company will not exist unless the life insured shall fail 
taithin the given number of years. 

The Premium for Life Insurance is usually in annual pay- 
ments, the first of which is paid in advance ; and its pr(3p<»- 
ticmal amount is computed with reference to. 

The jprobahilities that the life insured will survive one, two, 
three, &c., years ; and, the rate of Interest at which the Pre- 
miums paid may be invested. 

Rate of Interest in Life Insurance. 

(266.) The Rate of Interest at which money may be in- 
vested for the periods of time embraced ^n the transactions 
of Life Insurance, cannot be certainly determined. 

The higher is the assumed Rate of Interest, the lower will 
the computed Premiums be, and conversely. If the assumed 
rate be not realized in the future experience of the Company, 
the means will be wanting; of paying the sums insured. 
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In England, where the legal rate of interest ii 5 per cent, 
it is considered unsafe to transact life insurance at more than 
3 or 4 per cent, interest ; in the United States, where money 
produces a higher profit, the rate assumed might prohably be 
6 per cent. 

Present Value of a Sum Insured, 

(267.) The Present Value of $1 insured on a given life, 
will be found by subtracting the Present Value of an Annuity 
of $1 on the same life from the Present Value of a perpetuity 
of $1, ahd dividing the remainder by 1 + the present value 
of the perpetuity. 

EXAMPLE. 

To find the Present Value of II payable at the end of the 
year in which a person now 50 years old may die, allowing 
interest at 5 per cent. ; 

The present value of an Annuity of $1 on the given life, ac- 
cording to the Table on page 318, is $11.66 ; and the Present 
Value of a Perpetuity, or perpetual annuity, of $1, is 

1 -i- '05 = $20 (232). 

Then the present value of $1 to be paid at the end of the 
year in which the given life may fail, is 

$20 - 11.66 $8.34 

-r+-2o-='-2r-=*°-3^7^^2- 

To show the correctness of this method, we remark, 

First, The present value of the Annuity subtracted from 
the present value of the Perpetuity, leaves the value $8.34 of 
a perpetuity of%\, commencing with the payment of $1 at 
the end of the year in which the given life may fail. 
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Secondly, The divisor 1 + 20 is the present value of a 
perpetuity of $1, commencing veitk the present payment of 

The ratio of the |8.34 to the |21 must be the same as the 
ratio of $1, payable at the end of the year in which the given 
life may fail, to $1. 

Hence the qtLOtient found, which is the value of this ratio, 
must be the present value of $1 payable at the end of the year 
in which the given life may fail. 

The Present Value of 1100 payable as in the Example, 
would be .397143 X 100 = $39.7143 ; of 1000, ^397.143 ; 
and so on. 

Premiums in Life Insurance, 

(268.) The Annual Premium which, irrespective ofexpense 
or proft to the Insurance Company, should be given for a 
sum to be paid on tYie jailing of a given life, is equal to the 
present value of that sum, divided by a unit + the present 
value of an Annuity of $1 on the same life. 

EXAMPLE. 

To find the annual Premium which, irrespective of expense 
or profit to the Insurance Company, should be given for tlOOO 
to be paid at the decease bf a person now 50 years old, allow- 
ing interest at 5 per cent. 

The present value of |1000 to be paid at the end of the 
year in which the given life may fail, as fehown under the 
former Example, is 

$397,143. 

The Premiums after the first being payable in one^ two, 
three, &c., years, their present value is the same as the pre- 
sent value of an equal Annuity on the life of the person. 
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The present valae of an Annuity of $1 on the life of a per- 
son, at the age of. 50, according to the Tahle on page 318, if 
11.66; and the present value of an Annuity equal to the 
«&nttal Premium, is therefore 

$11.66 X the Premium. 

By adding ih$ first Premium to the present value of the suc- 
ceeding ones, we shall have the present value of aU the pre- 
miums which must be equal to the present value of the turn 
insured. 

Hence the premium + the premium X II M=z$Z97,li3, 

01, ike premium X (1 + 11.66) = 397.143; 

which gives ike premium = $397,143 -4- 12.66 = $31,369. 

Insurance on Joint Lives, 

(269.) In tL joint insurance on two lives, the obligation of 
the Company is, to pay the sum insured as soon as either of 
the two lives fails. 

The Present Value of the sum insured in this case, would 
be found from an Annuity on the joint continuance of the two 
lives (263), in the same manner as for an insurance on a 
single life (267) ; and from this Present Value the A"""<^1 
Premium may be computed as for a single life. 

Temporary Life Instirance, 

' (270.) In a temporary Life Insurance, the obligation of the 
C/dmpany is, to pay the sum insured on the failing of the 
given life, provided it shall fail tcithin the period compre- 
hended by the insurance. 

The Present Valne c^ a temporanf Life Insurance may be 
ibund from that of an insurance on the whole life — as in the 
fi>llowiog 
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BXAMPLE. 

To find the Present Value of $1000 to be paid on the de- 
cease of a person 50 years old, provided he die within 5 years. 

The present value of tlOOO insured on the whole of the 
given life, heretofore found, is $397,143, (267). 

The present value of $1000 insured on a life 65 years old, 
found by the same method, is $459,666. 

$1000 insured on the whole of the given life would there- 
fore be worth $459,666 at the end of 5 years ; and the present 
vcUice of this is 

$459,666 -^ 1.27628 = $360,161 (226). 

The probability that the given life will survive 5 years, is 
l^l^ (261) ; and therefore the present valueof $1000 insured 
on the whole of the given life, if that life survive 5 years^ is 

$360,161 X HJf == $333,621. 

Then the Present Value of $1000 to be paid on the decease 
of the given life, if that life fail within 5 years^ must be 

$397,143 - $333,621 = $63,522. 

(271.) The Annual Premium which, irrespective oi expense 
01 profit to the Company, should be paid for • temporary Life 
Insurance^ may be feund by dividing the Present Value of the 
sum insured by a unit + the present value of an Annuity o£ 
$1 on the given life for one year less than the 'period qf iw- 
surance. 

< 

Thus, to recur to the preceding Example, observe that the 
first Premium must be paid immediately, and that the fi>ur 
remaining premiums are equal to an Annuity of the same 
amount, on the same life, for 4 years. 
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The value of an Annuity of |1 on the given iife 4 yean 
hence, that is, at the age of 54, according to the Table on 
page 318, at 5 per cent, would be 

$10,624. 

The present value of this sum payable in 4 years* is 

$10,624 ^ 1.2156 = $8.74. 

The probability that the given life will survive 4 years, is 
^^i^j (261) ; and hence the present value of the Annuity, 
subject to the contingency of its continuing 4 years, is 

18.74 X lil? = t8.235. 

The present value of an Annuity of tl on the whole of the 
given life, is $11.66 ; consequently the value of the temporary 
annuity on the given life for 4 years, is 



1.66 - t8.235 = $3,425. 

The Annual Premium is then the Present Value of the sum 
insured, as found in the preceding Example, *divided by 
I + 3.425 ; that is, 

$63,522 -f. 4.425 = $14,355. 

Difierent allcmrances for eocpenses and profits on Capital 
employed, will be made by difierent Insurance Companies ; 
and hence will arise difierences in their rates or premiums for 
Insurance, with the same rate of interest assumed. 

Muttud Insurance, 

(272.) In Mutual Life Insurance, the funds of the Com- 
pany consist wholly or chiefly of the Premiums paid ; and 
any surplus which remains after the oblig:ations and safety of 
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the Company are provided for, are (iistributed, or credited, 
from time to time, among the insured, ot policy holders. 

By this method no injustice will result to the insured from 
excessive premiums. 

TABLE 

Of Premiums for Life Insurance charged by the " Mutual 
Life Insurance Company op New York." • 

Annual Payment for the Insurance of $1000. 



• 

14 


FOR 
LIFE. 


1 

FIVE 
YEARS. 


• 

K 
O 

< 

28 


FOR 
LIFE. 


FIVE^ 
YEARS. 


• 

< 
42 


FOR 
LIFE. 


FIVE 
YEARS. 


$14.71 


$7 60 


$21.70 


$11.31 


S34.05 


$17.26 


15 


15.11 


7.82 


29 


22.35 


11.64 


43 


35.30 


17.89 


16 


15.52 


8.05 


30 


23.02 


11.98 


44 


36.te 


18.58 


17 


15.94 


8.28 


31 


23.73 


12.33 


45 


38.04 


19.36 


18 


16.38 


8.52 


32 


24.47 


12.69 


46 


39.53 


20.22 


19 


16.83 


8.77 


33 


25.23 


13.07 


47 


41.11 

42.78 


21.17 


20 


17.30 


9.02 


34 


26.03 


13.46 


48 


22.20 


21 


17.78 


9.28 


35 


26.87 


13.86 


49 


44.55 


23.30 


22 


18.28 


9.55 


36 


27.75 


14.28 


50 


46.42 


24.48 


23 


18.80 


9.82 


37 


28.67 


14.71 


51 


48.39 


25.74 


24 


19.34 


10.10 


38 


29.64 


15.17 


52 


50.49 


27.09 


25 


19.89 


10.38 


39 


30.66 


15.65 


53 


52.71 


28.56 


26 


20.47 


10.68 


40 


31.73 


16.15 


54 


55.07 


30.16 


27 


21.07 


10.99 


41 


32.86' 


16.69 


55 


57.58 


31.90 



The preceding Table exhibits the sums which are to be 

annually paid to the Company, during the whole of the life on 

which Insurance is taken, for $1000 to be paid whenever 

that life shall fail ; or during ^t;6 years^ for $1000 to be paid 

. provided that life shall fail tvithin the five years. 

Thus the Annual Premium, /or life, for $1000 insured, on 
a life at 50 years, is $46.42 ; and, for five years, it is $24.48, 
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J?y compuiations htretofore made, ailowiog Interest at 5 
per cent, and allowing nothing for exipenses or profits to the 
Company, the first of these two premiums would be $31,369; 
and the second would be $14,355. 

The expenses of the Company are such as rents of offices, 
compensation to officers and agents, &c. ; and unless good 
provision be made for these expenses, as well as for meeting 
their obligations to the insured, the Company must become 
insolvent 



t As an interesting subject of reflection, though not necessary 
in the calculations of Life Insurance, we give here the theory 
of what is called the 

• Eapectation of Life, 

(273.) By the Expectation of Life is meant the average 
number of years remaining to a person at a given age, accord- 
ing to an ascertained rate of mortality ; and is equal to the 
sum of the probabilities that the person will live over one. 
twOf three, <kc., years, increased by ^ 

EXAMPLE. 

To compute the Expectation of Life of a person at the age 
of 100. 

According to the Carlisle TaUe of Mortality , of 9 persons 
at the age of 100, only 7 live through the Ist succeeding year. 

With respect to the 1st year, therefore, the 9 persons have 
an expectation, in the aggregate, of 7 years of life, which 
gives to each ^ of a year ; and | is the probability that any 
one of the nine will live one year, (261). 
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Again, of the same 9 persons, only 5 live through the 2d 
succeeding year. Hence with respect to the 2d year, the 9 
persons have an expectation of 5 years of life, which gives to 
each an expectation of | of a year ; and |- is the probability 
that any one of the nine will live two years. 

In like manner it will be found that each of the nine per- 
sons has an expectation of |^ for the 3d, and of ^ for the 4th 
year. 

In the 5th year the last of the nine persons dies ; and if 

the probabilities were only that the several lives would fail 

, at the terminations of the successive years ; we should have 

lor the Expectation of Life of a person at the age of 100, tile 

sum of the partial expectations found above, viz. : 

9^9^9^9 

But any one of these lives may fail in the course of any 
one of the five years ; and the probability that it will fail in 
the course of some orte of them, if it do not at the termination \ 
of a year, amounts to a certainty. And since the probabili- 
ties of the life's failing are about the same for every time in 
. the year ; we can only balance these probabilities by suppos- 
ing it to fail at the middle of the year. This supposition adds 
•^ of a year to the Expectation found above. 

We have then for the whole Expectation of Life at the age 
of 100, 

7 5 3 1 1 41 

9 + 9 + 9 + 9 + 2 = r8 = ^-^^^''y^""' 

In this way has been computed the following 
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TABLE. 

Showing the Expectation of Life^ o/ccording to the Oarlisb 

Table of Mortality, 



• 

tafi 

< 

Birth 


M 3 


21 


Expectation in 
years and lOOths. 


• 

• 

< 


Expectation in 
years and lOOths. 


• 

ho 


Expectation in 
years and lOOths. 


• 

• 
84 


Expectation in 
years and lOOths. 


38.72 


40.75 


42 


26.34 


63 


12.81 


4.39 


1 


44.68 


22 


40.04 


43 


25.71 


64 


12.30 


85 


4.12 


2 


47.55 


23 


39.31 


44 


25.09 


65 


11.79 


86 


3.90 


3 


49.82 


24 


38.59 


45 


24.46 


66 


11.27 


87 


3.71 


4 


50.76 


25 


37.86 


46 


23.82 


67 


10.75 


88 


3.59 


5 


51.25 


26 


37.14 


47 


23.17 


68 


10.23 


89 


3.47 


6 


51.17 


27 


36.41 


48 


22.51 


69 


9.70 


90 


3.28 


7 


50.80 


28 


35.69 


49 


21.81 


70 


9.18 


91 


3.26 


8 


50.24 


29 


35.00 


50 


21.11 


71 


8.65 


92 


3.37 


9 


49.57 


30 


34.34 


51 


20.39 


72 


8.16 


93 


3.48 


10 


48.82 


31 


33.68 


52 


19.68 


73 


7.72 


94 


3.53 


11 


48.04 


32 


3303 


53 


18.97 


74 


7.33 


95 


3.53 


12 


47.27 


33 


32.36 


54 


18.28 


75 


7.01 


96 


3.46 


13 


46.51 
45.75 


34 


31.68 


55 


17.58 


76 


6.69 


97 


3.28 


14 


35 


31.00 


56 


16.89 


77 


6.40. 


98 


3.07 


15 


45.00 


36 


30.32 


57 


16.21 


78 


6.12 


99 


2.77 


16 


44.27 


37 


29.64 


58 


15.55 


79 


5.80 


100 


2.28 


17 


43.57 


38 


28.96 


59 


14.92 


80 


5.51 


101 


1.79 


18 


42.87 


39 


28.28 


60 


14.34 


81 


5121 


102 


1.30 


19 


42.17 


40 


27.61 


61 


13.82 


82 


4.93 
4.65 1 


103 


0.83 


20 41.46 

1 


41 


26.97 


62 


13.31 


83 


104 


0.50 



This Table shows that at Mrth the expectation of life is 
38.72 years ; at the age of one year it is 44.68 years ; and 
S9 on, being greatest at seven years. At the age of 92 the 
expectation would seem to increase, and to decrease again at * 
96 ; and to be the same at the ages of 90 and 97. Theso 
last particulars are quite anomalous. 
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STANDARD KEASURES AND WEIGHTS. — FRENCH ICEASURES. 

The Measures and Weights of a country are regulated by 
Imw ; Government provides the standards^ and requires 
that the measures and weights employed in trade shall con- 
form to them. 

The English standards have, with little variation, been 
adopted in the United States ; and the entire system of mea- 
sures and weights in these countries is, by Law, referred, 
ultimately, to the standard yard. 

The English yard is said to have been at first adopted from 
the length of the arm of King Henry VIL 

The old English or Saxon pound was derived from the 
weight of grains of wheat ; 32 grains taken from the 
middle of the ear, and well dried, made a pennyweight ; 20 
pennyweights made an ounce^ and 12 ounces a pound. This 
pound was afterwards altered to the Troy pound, which was 
^ heavier than the Saxon pound ; and the Troy penny 
weight was divided into 24 grains — one of these grains thus 
becoming heavier than a grain of wheat. 

The Troy ounce was divided by Apothecaries into drams, 
drams into scruples, and scruples into grains in compounding 
their drugs. 

The Avoirdupois pound was introduced for weighing 
butcher's meat in the market ; but gradually came to be 
used for all coarse commodities.. 
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The itandards of these meftsures and weights was definitely 
fixed, by Act of Parliament, in the year 1824. By that act 
the Imperial or standard Measures and weights of England 
are' the following : 

1. The Imperial yar^ (referred now to an inyariable stand- 
ard in nature) is defined to be» in. l^gth, to a pendulum 
vibrating seconds, at the level of the sea, in the latitude of 
London, as 36 to 39.1593, or 1 to 1.087*. 

2. The Imperial Troy Found consists of 12 ounces, each 
ounce of 20 pennyweights, each pennyweight pf 24 grains ; 
and the weight of one grain is defined to be such that a 
cubic inch of water, at the temperature of 62° Fahrenheit, 
when the barometer is at 30 inches, shall weigh 252.458 
grains. 

3. The Imperial Avoirdupois Pound is the Weight of 
7000 grains. 

4. The Imperial Gallon contains 10 pounds, avoirdupois, 
of distilled water, at the temperature of 62^ Fahrenheit, when 
the barometer is at 30 inches ; and is equivalent to 277.274 
cubic inches. 

5. The Imperial Bushel contains 8 Imperial Gallons, or 
2218.192 cubic inches. 

The Constitution of the United States empowers Congress 
" To coin money, regulate the value thereof, and of iopeign 
coin, and fix the standard of weights and measures^ This 
power has been exercised, as to weights and measures, only 
so far as to establish (in the year 1836) standards for the 
Custom Houses, and to cause copies of the same to be "deliv- 
ered to the Governor of each State, with a view to uniformity 
throughout the United States. 

These standards are, 

1. The yard of 3 feet, or 36 inches, from a brass scale of 
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82 inohes, made by Troughton, an English artist ; and is the 
aame as the standard of England. 

2. The Troy and Avoirdupois Pounds^ the same as those 
of England. 

3. The Gallon f containing 231 cubic inches, the same 
as the old wine gallon of England. 

4. The Bushdt containing 2150.4 cubic inches, the same 
aa the English Winchester Bushel. The bushel, in the form 
of a cylinder, is 18-^ inches in diameter, and 8 inches deep. 

The old Wine and Beer Measures are not recognized among 
the legal standards of England, nor Beer Measure by the 
laws of the United States. They continue in use, however, 
to some extent, it is said, in the former country, and the latter 
in this country, without the regulation of law. 

Prior to the proceedings of Congress having reference to a 
uniformity of Weights and Measures in this country, the indi- 
vidual States were under the necessity of establishing a system, 
each for itself; and these State systems, in some instances, 
are still in force, with slight variations from the national 
system, and firom each other. 

ThuV in the State of New York, which hae been followed 
by Ohio, the standard yard (said to be the same that was in 
use in New York at the Declaration of American Independ- 
ence) is defined to be, in length, to a pendulum vibrating 
seconds, in a vacuum, in Columbia College, as 1 to 1.086' ; 
the standard of weight is the Avoirdupois Pound, such that a 
cubic foot of distilled water, at the maximum density, in a 
vacuum, weighs 62J- pounds ; the standard liquid Gallon 
contains 8 pounds, and the dry Gallon 10 pounds, of distilled 
water, at the maximum density, at the level of the sea, under 
the mean pressure of the atmosphere. 
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The national itandards, it is said, have been fiimislied to 
all the States ; but they have not been adopted and intro- 
duced by all ; and thus a perfect uniformity in Weights 
and Measures does not prevail in the United States. 

This want of exact uniformity, however, is not so great an 
inconvenience as are the difierent scales of units in the 
Tables of Weights and Measures (102), (103), &c. These 
Tables would seem to have been the result of caprice or 
accident. By not having been conformed to the decimal 
scale of numeration, as was done in the case of Federal 
Money, they greatly complicate many of the practical appli- 
cations of Arithmetic. 

The inconveniences just mentioned, as belonging to the 
English and American metrical systems, are obviated in that 
of the French, in whitsh the decimal scale has been adopted. 

FRENCH MEASURES AND WEIGHTS. 

The standard of measure in the French system is the dis- 
tance, on a meridian, from the equator to the pole of the 
Earth. This distance having been determined (by methods 
which cannot here be explained), the ten-millionth part of it 
is assumed for the standard unit in linear measure, and is 
denominated the Metre. 

The Metre is equal to 39.371', English or American inches. 

The Metre is divided into 10 decimetres ; the Decimetre 
into 10 centimetres; the Centimetre into 10 millimetres, 

10 metres make 1 decametre ; 

10 decametres '^ 1 hectometre; 

10 hectrometres " 1 kilometre : 

10 kilometres " 1 myriametie. 
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The unit of square measure is the Are, which is a square 
dedametre. Its suhdivisionsi decreasing in a decimal ratio, 
are deciares, centiares, and milliares. 

10 ares make 1 decare ; 
10 decares *' 1 hectare; 

10 hectares " 1 kilare ; 
10 kilares " 1 myriare. 

The unit of solid measure is the Stere, which is a cubic 
fnetre. Its subdivisions, decreasing in a decimal ratio, 
are dedsteres and centisteres* 

. 10 stores make 1 decastere. 

The unit of measures of capacity is the IdtrSf which is a 
cubic decimeter. The litre is divided into 10 decilitres , 
beyond which there appear to be no subdivisions* 

10 litres make 1 decalitre; 
10 decalitres " 1 hectolitre ; 
10 hectolitres ** 1 kilolitre. 

\ 

The unit of weight is the Grramme, which is the weight 
of a cubic centimeter of water, at its maximum density, and 
is about 15.434 grains^ troy weight. Its subdivisions} de> 
creasing in a decimal ratio, zxe decigrammes, centigranmiest 
and miMgramm^s, 

10 grammes make 1 decagramme^ 
10 decagrammes '* 1 hectogramme ; 
10 hectogrammes " 1 kilogramme ; 
10 kilogrammes " 1 myriagramme. 
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In the preceding Tables, the divisions and subdivisions of 
the standard tmit are denoted by means of* the Latin prefixes, 
decif centij milli ; thus decimetre ^ of a metre ; centimetre, 
Y^ of a metre ; miUimetre, ttsV? ^^ ^ metre. The multiples 
of the standard unit are expressed by means of the Greek 
prefixes, deca, hecto^ kUo, myria; thus deeametre, 10 
metres ; hectometrCi 100 metres, dsc. 

This system of Measures and Weights is universally 
admitted to be the best that has ever been devised ; and is 
used) to some extent, particularly ^ scietttifio purposes, by 
other nations than the Fr^ch, vdth whom it originated. 

" No system of metrology hitherto invented can be com- 
pared with this of the French in a scientific point of view ; 
nevertheless the decimal subdivisions have been found Un- 
suited to the purposes of retail traffic, to which, in fact, only 
a binary system, or the division of the unit into halves aB4 
quarters, seems applicable* Accordingly, it has been foiuid 
necessary to permit a modified system for each purpose ; so 
that there are, in fact, at present in France three different 
systems of measures ; the ancient, which was never wholly 
abandoned ; the decimal system ; and a binary system, or 
systeme usud, having the decimal standards for its basis, 
with binary divisions, to which the names of the ancient 
weights and measures are given, the word ustid being 

annexed to prevent confusion." 

Srande*s JSncydopedia, 



TEXT BOOKS 

FOR SCHOOLS AND COLLEGES,. 

UCLUDIIIA TH« FBXMABT, IHaUflB, AND CLA8S104I. DSPAAVHIKV, tfAffV»4ft 
flCISVOB, 0S<MBA»HT, MATHlMATlOt, BO0K-KBBnil«, BTO. 

FUBUSHD BT 

PRATT, OAKLET AND COMPANY, 

NO, 21 MURRAY STREET, NEW YORK. 



•• It will be natlMd that nost of tliesa woiks w«n writtan by Tnaktn «r tM 
Hlkm MiiMiMe. 

Elements of Astronomy ; with explanatory Notes and ele« 

rant JUnstratioM. By John Brocklesby, A. M., ProfesMr in Trinity Collag* 

Fnnt f Ae CoZneetieui Cwnmon School JouHlaL 

W« take i»loamire In eallinf tbe attemlon of teaebere and atndenta to tbia truly as 
wllent book. It is not a milk-and-water compilation, without principles and with 
Mt demonatration. It contains tbe elements of tbe acitnco in tneir proper integrity 
«ad proportiona. Its autbor is a learned man and a practical instructor, as tbs 
tutbor of erery school-book should be. Tbe style is a model fbr a text-book, com 
fining in a high degree perspicuity, precision, and Tiyaoity. In a word, it is the Tory 
MSt olememary work on Astronomy with which we are acquainted. 

Tbia notice is oehoed by a laiga number of academlaa, who are ptnniplly latra 
lacing the book. . 

Elements of Meteorologt ; designed for Schools and Ae 

ademies. By John Brocklesby, A. M., Profeaaor of Mathamatiea and Natunl 
rhilosopby in Trinity College, Hartford 84 •vnts. 

Tho sutjeet of Meteorology is of tbe deepest interest to all. Its phenomena cTery 
wn^re surround us, and ought to be as fbmilia<'ly known to tbe scholar as bis aritb- 
a^etie or phUoaopby. This work treata of Win.'* in general. Hurricanes, Tornadoes. 
Wa'er-spouts, Rain, Fogs, Clouds, Dew, Snow, Hail, Thunder-storms, Rainbowa, 
Haloes, Meteorites, Northern Lights, dee. 

it has proved highly satisfbctory in the school-room, and is now the established 
text^-booli in a rery largo number of our best high schools and academies, where the 
natural sciences are taught. 

It is highly commended by Prof. Olmsted, Prof. Silliman, Dr. J. L Comstoeki 
^of Lee, of Pa., Prof. Lore, of Mo., and a host of eminent instructors* 
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Views op the Microscopic World ; deuigned for General 

Reading, and aa a Hand-book for Claases in Natural Sciences. By Prof BrocUea 
by^ 91 12. 

By the aid of a powerlViI microseope, the author has given us highly ii stractivi 
accounts of Innisorial Animalcules, Fossil Infusoria, Minute Aquatic Animals, 
Siruciure of Wood and Herbs, CrystalliKatkon, Parts of Insects, &c., dec. 

To those who are necessarily deprived of the aid of a microscope, and even t« 
Ihose who have it, this is a most valuable work. It is clearly and pleasantly written. 
The sections on the Animalcules, Infusoria, and Crystaliisation, are Tery beautifully 
Jllustraied with large and expensive plates. The descriptions of the different kinds 
•1 these wonderful little animals, many of which multiply by billions in a few hours 
•re really very instructive. There is no better sihool library book la tbe world. ■ 
■hould be read by every man, woman and child. 

HuMAi^ Physiology ; designed for CoIlege3 and the Higher 

ClasMs in Schools, and for General Reading. By Worthlngton Hooker, M. D 
Professor of the Theory and Practice of Medicine in Yale College. Illustrated w^tb 
neartyfOO engravings. $1 S5. 

This Is an orifinal w>rk, and not a compilation. It presents the aubject in a new 
light, and at the same time embraces all that is valuable fbr its purpose that could be 
drawn (h)m the most eminent sources. The highest encomiums are received from 
all quarters ; a tew are subjoined. 

From Caleb J. Hallowell, Alexandria High School^ Va. 

Hooker's Physiology was duly received. , We propose to adopt it as a text -booKi 
and shall order in the course of a fortnight. 

Drom the Boston Itfedical and Surgical Journal. 

We ftsn truly say that we believe this volume is of great value, and we hope tiiai 
the rare merits of the diligent author will be both appreciated and patronized 

From B. P. Tbwksbubt, LgnoxvtUe^ Pa. 

I am ready to pronounce It unqualifiedly the most admirable book or work on ths 
Inunan system that has fallen under my notice, and they have not been few. If any 
one desires a complete and thorough elucidation of the great science discussed, thev 
can nowhere be better satisfied than in the perusal of Dr. Hooker's most exoellem 
work. 

An Introductory Work on HumaA Physiology, by Prof 

Hooker, has just been published, designed for all persons commencing the stady 
Dr. Hooker's works seem to have takon their place decidedly at the head of aD 
treatises on the subject of Physiology. They are rapidly going into seminaries and 
normal schools in all parts of the country, and the best institutions express theii 
** delight at the result." 60 cents. 

A Comparative English-German Grammar; based on the 

atnnity of the two languages. By Prof. Ellas Peissner, late ot the University o* 
Munich, now of Union College, Schenectady. $1.00 

From the New York Churchman. 
Of all the German Grammars we have ever examined, this is the most modest and 
3r.(iretendinj^, and yet 't contains a system and a principle which is the life of It, at 
Uear, as practical, as efbctivo for lea-ning grammar as any thing we have ever seen 
^ui forth, with so much more pret nse of originality and show of philosophy. It 
«vill be found, too, we tb nk. that the author has not only presented a new idea at 
vuch interest in itself, bu* has admirah'y carried it out in the practical lessons and 
xercises of his work . 

From ^'rof J. VosTERy of Schenectady. 

1 nave examined Prof. Peis^tier's German Grammar with some attention, have 
marked with interest the rapiu a-ivancemeni of smdents here URing it as a tcxt-bfiMli, 
and have myself carefVilly teste-) -t in the instruction of a daughter eleven years c> 
age. The result is a conviction ihat it is most admirably adnpted to secure easv 
pleasant, and real progress, and rt.iit from no other work which has come under mf 
aotioe can so satislhctory a knowienge of the language be obtained in a %i loa time 
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Whitlock's G«5metry axd Surveying, is a work for id« 



Taiiccd students, poHsesBing Uiu higheitt claims upon thoattentioaofMatliem«Ue«l 
Teachers. $1 50. ^ft 

«n comparison wi.b other works of the kind. It presents the following advaflqpta: 

1 . A better connected and more progressive method of geometriKing, calculate tt 
•nable the student to go. alone. 

2. A toiler, more varied, and available practice, by the introduction of more than 
four hundred exercises, arithmetical, demonstrative, and algebraical, so chosen as !• 
be serviceable rather than amusing, and so arranged as greatly to aid In the acquisi- 
tion of the theory 

3. The bringing together of such a body of geometrieal knowledge, tlieorettcai and 
practical, as every individual on entering into active life dengiands. 

4. A syttem of txurvtying which saves two-thirds o/the labor required by the or^ 
nary process. 

This work is well spoken of universally, and is already in use in some of the beat 
Institutions of this country. It is recommended by Prof. Fierce, of Cambridge, I^f. 
Smith, of Middletown, Prof. Dodd, of Lexington, and many other eminent mathe- 
maticians. , 

From E. M. Morsb, Esq. 

I consider that I have obtained more mathematical knowledge flrom Whltloek'a 
Geometry than from all other text-books combined. Unlike too many treatises of • 
•imiJar nature, it is eminently calculated to make mathenuUieians 



FB07. 7. B. D0DD*8 KATHS3CATICAL 8EBIE8 

COMPRISBS 

AN Elbmxrtabt AND Practical Abithmbtic $0 M 

High School Arithmbtic M 

Elbm^nts op Aloxbra M 

HlOHBB Alobbba 1 M 

Kbt to Alobbba M 

Slbnbnts of Gbombtbt 1 00 

These books are believed to be unrivaled in the following particulars : 

1. The philosophical aeeurateness "WiWi which their topics are arranged, so •■ to 
show the mutual dependence and relationship of their subjects. 

2. The scientific correctness and practical convenience of their greatly improTtd 
nomenclature. 

3. The clear and concise manner in which principles are stated and expUauKtimu 
arc given. 

4. Brevity and completeness of rules. 

6. The distinctness with which the true connection between Arithmetie BOd itB 
co&nate branches is developed. 

The excellent and thorough intellectual discipline raperiadueed. 

RECOMMENDATIONS. 

From R. T. P. Allbn, Svperintetident of Kentucky Military InstOuU. 
Ifpon a careful examination of a manuscript Treatise on Arithmetic, by Proi. 
Dudd, I find it greatly superior to all others which have eome under my notice, in 
■ytitem, completeness, and nomenclature. The arrangement is natural, the ayttett 
complete, and the nomenelature greaUy improved. These improvements are not 
slight ; theif are/undamental-^mineniiy worthy the attention of the mathematleai 
tnacher. and give a character*of unity to the work which at once distinguishes it fWns 
all others on this subject. 

From C. M. Vfnianr^' Associate Principal of Mount Palatine Academy, 

1 have examined Dodd'M Arithmetic, and am f^liy persuaded that it is superio la 
any other with which 1 am acquainted. I could speak in detail were it neee«sv7« 
but all that is required to estabHah iU reputation and int^ductioni M to <k«M p 

uawn by teachers 
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From M. S Littlxpisld, Oram! XiQn^, Mkk 

I litTe Do<ld's Higher Arithmetic, and unhesitatlnxiy pronounce tt t^ beat WMt 
Ibr jfruioed elasses 1 have ever seen. 

^^ Trom E. Binds, Esq., of Newtown Academy, 

I hare recently adopted Dodd'a High School Arithmetic, and like it nmell. HtTlof 
nan that Prof. Dodd is also author of an Algebra, I should like to see that woikbo 
ore forming a new cUut. 

From H. Elias, Esq., Palmyra^ Mo. 

1 1 IWTe Mrij tested Dodd'a Algebra, and am much pleased with H. If I Uke hie 
eometry as well as the Algebra, I shall forthwith introduce it into my sdMoL 

From Prof. W. H. Db Pdy. 

We hSTe introduced Dodd's Algebra into the Genesee Wesleyaa Seuiliiry m • 
permanent text-book. 

From R. H. Moobb, IU. 

Dodd's Algebra possesses excellencies pertaining te no other wevk 

From Rbt. J. A. McCaitlbt, Va. 
I am much pleased with Dodd's Algebra, and will introduce it. 

From OscAB Habbis, N, J 
1 use Professor Dodd's Algebra, and shall continue it as our regular tezt-booK 
From Pbop. A. L. Hamilton, President of Andrew CoUego, 

I hattf examined with some care Prof. Dodd'a Elements of Geometry, and, so fti 
as I am capable of judging, I conceiTc It to be in many respects decidedly the best 
work of the kind extant. For simplicity, exactness, and completeness, it can ha?! 
BO superior. Like his Arithmetic and Algebra, in many important partienlars, his 
fteemetry sunds pre-eminent and alone. 

A New Common-School Arithmetic, by Prof. Dodd, is m 

press. 

The Department of Publio lustmetioB in Canada has repeatedly ordered PrsT 
Dodd'a books, as well as many of F; B. dk Co.'s other publications, foruse in sehods 

Schell's Introductory Lessons in Arithmetic ; designed 

as an Introduction to the study of any Mental or Written Arithmetic. It contains 
a large amount of mentaf questions together with a large number of questions te 
be performed on the slate, thus combining mental and written exercises for young 
beginners. This is a very attractive little book, superior to any of its class. It 
leads the pupil on by the easiest steps possible, and yet insures constant prs- 
'* gress. SO cents. 

From Gbo. Paths Qi^ACKBirBos, Reistor of Henry etreet Gramthar School^ N, Y ' 

It is unnecessary to do more than to ask the attention of teachers to this woik , 
they cannot examine it impartially without being convinced ot ita superior merits 
It will, no doubt, become one of the most popular of school-books. 

From J. Markham, Ohio. 

I wish to introduce Schell's little Arithmetic. It is just the thing for begianera 
|ioBd six dozen. 

From O. C. Mbbbifxxld, Ind, 

I am highly pleased with ScheU's UtUe book, and ahall use it. 

F)rom D. F. Dkwolf. Ohio. 
ScheU's little book for children is a beau-ideal of my own, and of course It suits 

From D. G. HirFRON, Sup*t. Schools, Utica, 

The School Committee have adopted Schell's Arithmetie Ibr our puMIs 
Send us three hundred. 



\ 
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An Intellectual and Practical Arithmetic ; or, First 

Lessons ia Arithmetical Analysis. By T. L. Eaos, Gredoate or tUe New York 
State Normal Schools. 35 cents. 

The same clearneaa and ameiaeneai characterlKe this admirable book that boIoDi 
to the works of Prof. Dodd. The natural arrangements of the text, and the logied 
oiiMle of solTing the questions, is a peculiar ana important feature belonging to thia 
oook aloue. 

From Prof. C. M. Wbioht. 

I have examined, with care and interest Enos' Mental Arithmetic, and shall imro 
iaoe it at once into the Academy. . 

Vram. Paors. D. I. Puvcknvt, S. M. Pillows, S. SIabls, JUtek River Semmaiy 

*"e have examined an intellectual Arithmetic, by J. L. Bnoa, and Uko it much 
V^tf shall immediately use it in our school. 

Prof. Palmer's Book-keeping ; Key and Blanks. 67 cents. 

This excellent book is superior to the books generally used, because : 

1. It contains a large number of business blanks to bo filled by the learner, such as 
deeds, mortgages, agreements, assignments, Ac, ^c. 

S. Explanations ft-om page to page, flrom article to article, and to settle princlplM 
of law in relation to deeds, mortgages, &e., dec. 

3. The exercises are to be written out, after being calculated. In other works, tho 
^upil is expected to copy, merely. 

Palmer's Dook-Keeping is used in the New Tork PuUle Schools, and extenslrely 
An Academies, It is recommended by Horace Webster, LL. D., 6. B. Dochartyi 
LL. D., and a large number of aceountantt and teaehers. 



BEV. ?. BULLIONS* ENGLISH AND CLASSICAL SERIES, 

COMPRISING 

Peactiual Lbssons in Enolish Gbammab and Composition $0 2fr 

Principles or English Grammar SO 

Progrbssivb Exercisbs in Analysis and Parsing 10 

Introduction to Analytical Grammar 30 

New, OB Analytical and Practical English Grammar 03 

Latin Lessons, with Exercises in Parsing. By Geo. Spencer, A. M. Half 
cloth, enlarged 03 

Bullions' Principles OF Latin Grammar 1 00 

Bullions' Latin Reader. With an Introduction on the Idioms of t&e Latin 
Language. An improved Vocabulary 100 

Bullions' Cesar's Commentaries 1 00 

Bullions' .Cicero's Orations. With refbrence both to Bullions', and An- 
drew's, and Stoddard's Latin Grammar 1 13 

Bullions' Sallust 1 00 

Bullions' Gveek Lessons for Beginners 79 

Bullions' Principles OF Greek Gbammar 1 IS 

Bullions' Greek Reader. With Introduction on the Idioms of the Greek , 
Language, and Improved Lexicon 1 7B 

Bullions' Latin Exbroisss «. I 2S 

Cooper's Virgil , S 00 

^ In tbis series of books, the three Grammars, English, Latin, and Greek, are all on 
liie same plan. The general arrangement, definitions, rules, &e., are the same, end 
expressed in the same language, as nearly as the nature u^ the case would admit 
To those who study Latin and Greek, much time and labor, it is believed, will bo 
mved ty this method, both to teacher and pupil. The analogy and peculiarities of 
tde diflbront laoguagea being kept in view, will show what is eominon to aU, rr peon 
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iMir lo caeli ; tbe oonflision and diffieulty unnecmsarily occasioned by the use of «!•» 
meiitMry works diflTering widely tVom each other in language and stractare, will b« 
avoided, and the progress of the student rendered mach more rapid, easy, and satii 
factory. 

No series of Grammars, having this object in view, has heretofore been prepared, 
and the advantages which they oflfor cannot be obtained in an equal degree by ths 
study or any other Grammars now in use. They form a complete coarse of Sentient* 
ary books, in which the substance of the latest and best Grammars in each language 
has been compressed into a volume of convenient size, beautihiUy printed on supo 
riur paper, neatly and strongly bound, and are put at the lowest prices at which they 
c9n be HflTordcd. 

The elementary works intended to follow the Grammars — namely, the Latin 
Kead6r and the Greek Reader->are also on the samb plan ; are prepared with speelal 
leferenceH to these works, knd contain a course of elementary instruction so uniqu: 
and simple as to Airnish great flicllities to the student in these languages. 

" NOTICES. 

From Prof. C. S. Pennel, Antioch College, Okto, 

Bullions* books, by their superior arrangement and accuracy, their completeneas 
as a series, and the references from one to the other, supply a want more perfectly 
than any other books have done. They bear the marks of the instructor as well as 
the scholar. It requires more than learning to make a good school-book. 

From J. B. Thompson, A. M., late Rector of the Somerville Classical Institute, N,J, 

I use Bullions' works— all of them— and consider them the best of the kind that 
have been issued in this or any other language. If they were universaUy used wis 
would not have so many superficial scholars, and the study of the classics would be 
more iikety to serve the end for which it was designed— the strengthening and 
adorning of the mind. 

JFVom A> C. Richards, Esq., Claif Co., Ga, 

We think Bullions* Latin Grammar, in the arrangement of its syntax and the era* 
eiseness of its rules, the manner of treating prosody, and tlie conjugations of .hs 
verbs, superior to any other. If his Greek Reader is as good as the Latin Reader, ws 
shall introduce it. 

It is almost superfluous to publish notices of books so extensively used. 

Within the last flow months Dr. Bullions* English Grammar has been introduced 
into the Public, and many of the Private Schools, the Latin School, the English 
High School, the City Normal School, of the city of Boat' x ; Normal Schools o1 
Bridgewater and Westfleld ; Marlborough Academy ; cities Salem, Newburyport, 
Ac, IVfass. ; Portnmouth, Concord, and several academies f -^ New Hampshire ; and 
re-adopted in Albany and Troy, New York. They are used in over seventy acada 
mies in Now York, and in many of the most flourishing institutions in every State at 
the Union. Also, in the Public Schools of Washiu^ton^ D. C, and of Canada, in 
Oregon and Australia. The classical Series has been mtroduced into several col 
leges, and it is not too much to say that Bullions' Grammars bid fldr to becoms tb« 
Standard Graounars of the country. 



TEE 8TT7DENT8* SE&IES. 

BY 3. S. DENMAN, A. AC. 

Cont» 
iHX Stusxhts' Primer ., 7 

" " ^ Spbllinq-Book '. , 11 

•• " FirstRbader 11 

•* * Second " If 

• «* Third « dt 

" *» rOURTH " 71 

"• *• Fifth ** _ fl 

* " Spxakbr M 
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T^o PvMJiibiers foel justified tn eUimlng that the Students' Series Is decidsdlT Us 
Mcffor teaching reading, and spelling triat has yot appeared. The pLin of teaeinaf 
Includes, in the ftrst steps, an Ingeniuus and original modNT of repetition which is 
very pleasing and encouraging to the pupil. The first books of the series are Tery 
Instructive, and the later portions consist of fine selections, which are not hack- 
neyed. Prof. Pago,iate Principal of the New York Stute Normal School, said of this 
4ysteni: "/( is the best I ever »au> for teaching the first principles of Reading.** 
Such testimony is of the highest value, and none need be afraid to use the books on 
ftuch a recommendation. 

The numerous notices fVom all parts of the country where these books have beett 
used, cannot be introduced here. They have just gone into tlie schools of Seneca 
County, N. Y., without solicitation ; «nd the same is true of many important 
schools where they have been examined. 

1 From C. B. Crumb, N. Y. 

The Students* Series is, in my opinion, the best in use. 1 believe a class of young 
students will learn twice as much^ with the same labor, as they would from any other 
system. Ttie books of this Series excel in the purity and attraction of their style 
I have introduced them. 



DB. COMSTOCK'S 8EBIE8 OF BOOKS OK THE SCIENCSS, vis: 

Introduction to Natural Fhilokopht. For Children $0 41 

System op Natural Philusophy, newly revised and enl&rged, including late 
discoveries 1 M 

Elements of Chemistry. Adapted to the present state of the Science I 06 

The Youno Botanist. New edition 50 

Elements op Botany. Including Vegetable Physiology, and a Description of 
Common Plants. With Cuts 135 

Outlines op Ph vrioloov, both Comparative and Human. To which is added 
Outlines of Anatomy, excellent for the general scholar and ladies' schools. 80 

New Elements of Geology. Highly Illustrated 1 S5 

Elements of Mineralogy. Illustrated with numerous Cuts 75 

Natural History of Birds. Showing their Comparative Size. A new and 
▼aluable feature 50 

KATO«*fi Hi^rnii^ OP Beasts. Ditto 60 

N ATUR AI. H'STCt^T I T !»?? ^H A«<0 BEASTS. Do. Cloth , J 00 

Questions /ND Illustrations TO the Philosophy SO 

All the above works are fUlly illustrated by elegant cuts. 

The Philosophy has been republished in Scotland, and translated fbr the use o 
senools in Prussia. The many valuable additions to the work by its transatlantie 
editors, Prof. Lees, of Edinburgh, and Prof, lloblyn, of Oxford, have been embraced 
Dy the author in his last revisiofi. The Chemistry has, been entirely revised, and 
eohtains all the late discoveries, together with methods of analyzing minerals and 
oietals. Portions of the series are in course of publication in London. Such testi- 
mony, in addition to the general good testimony of teachers In this country, is sufil 
eient to warrant us in saying that no works on similar subjects can equtU them, or 
have ever been so extensively used. Continual applications are made to the publish- 
ers to replace the Philosophy in schools where, for a time, it has given way to other 
booke. The style of Dr. Comstock is so clear, and his arrangement is so excellent, 
that no writer can be fiiund to excel him for school purposes, and he takes constant 
pains to include new discoveries, and to consult eminently scientific men. 



WIS, J. OLNETS 6eOORAFHIGAL SEBISS. 
Fpimart Geooraphy ; with Colored Maps. 25 cents. 
Quarto Geography ; with elegant Cuts, Physical Geofifr*- 

phy Tables, Map of the Atlantic Ouoto, 4ko. 75 cents 
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Ox.nky'4 School Gkoorapht and Atlas. Contaiiting An 

elont 0«ogrmphy, Physieal Oaogitipby, Tablet, an eniinly imw Chart of tfe» 
Worid, to show its ifhysical eoniormation, as adapted to purposes of eommeret, 
and also Ant the purpose of renewing classes ; also a Chronological Table of Diseo 
veries. $1 IS. 

• 

Olnet's OtTTLiNB Maps. Of the World, United States 

Europe, Asis^ Africa, America, and Canada, with Portfolio and Book of Bxereiaes 
♦6. 

All the reeent improrements an included in OlneY'e Quarto and School Geogia 
^ hies. They an not obsolete or out of date, but (hily "up to the Uines.'* In ele* 
ance or completeness they are not surpassed. 

Mr. Olney commenced the plan of simplifying the first lesson, and teaching a child 
by what is fhmiliar, to the e£elusion of astronomy. He conmienced the plan of hav- 
ing only those things represented on the maps which the pupil was required te 
learn. He originated the system of classiflcation, and of showing the goTcmment, 
religion, dec, by symbols. He first adopted the system of carrying the pupil over 
the earth by means of the Atlas. His works first contained cuts, in which the dress 
architecture, animals, internal ivprovemonts, Ac, of each country are grouped, se 
as to be seen at one view. His works <)r«t contained the world as known to the An- 
cients, as an aid to Ancient History, vA a Synopsis of Physical Geography, with 
maps. In short, we have seen no Taluable feature in any geography which has not 
originally appeared in these works; and we think it not too much to claim that, in 
many respects, most o^er works are copies of these. We think that n/air and 
candid examination will show that 01ney*s Atlas is the largest, most systematic, 
and complete of any yet published, and that the Quarto and Modem School Geogra- 
phies contain more matter, and that better arranged, than any similar works ; and 
they are desired to test the claims here asserted. 

It is impossible to give here more than a fractional part of the recommendations, 
of the flret order, which the publishers have received for the fbregoing li^t of boolu 
Enough has been given to show the claims of the books to examination and use. 

All these works are made in very neat, durable style, and are sold as tow as a 
moderate remuneration will allow. Copies supplied to teachers for their own uw at 
Me-flfth otrtrom the retail price, and postage paid. Large institutions are fomishei 
sample copies without charge. 

PRATT, OAKLEY & CO. 

21 Mdhkay Stbiii, Kew Tobk. 
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